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PREFACE 

It so happened that each of the two writers of this book 
became aware that the other was on the point of pub- 
lishing a manual of tuberculin treatment. Both had 
been convinced by personal experience of the value of 
the remedy, and desired to remove a certain atmosphere 
of misapprehension and controversy which was inter- 
fering with its more general recognition. Without pre- 
dilection for dual authorship, the remembrance of a 
common alma mater and the affinity of aim and view 
determined the merging of the two books into one. This 
was done without sacrifice of guiding principle, and with 
a widening of scope, since the personal experience of 
the writers had been largely in different fields. In the 
book as it stands each writer claims equal share and 
responsibility. 
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INTRODUCTION 

Tuberculin has had a strange and eventful history, 
but nowhere so strange as in England. Entrusted by 
Robert Koch in 1890 to a small band of clinical workers, 
who returned from Berlin with the precious remedy, 
it was te^ed by them in the large increasing doses then 
in vogue— tested and found, not indeed altogether 
wanting, but not fulfilling the expectations which had 
been based upon it, and after a trial of but a few months, 
discarded again as a remedy 1 whose action was " to 
promote the formation of cavities, to lead to extension 
of the disease," " to exhaust the patient and to cause 
loss of weight and strength." 

Nor was it discarded entirely or without prophetic 
voices being raised. One of the original workers never 
saw 2 in his " own practice harm done by the use of 
this remedy " and continued to use it in private. An- 
other wrote 3 "If small doses gradually increased are 

1 Report of Tuberculin Treatment Sub-committee of the 
Brompton Hospital, quoted by H. Batty Shaw. Clin. Journ., 
1905, xxvi. 38. 

2 G. A. Heron, " A Lecture on the Treatment of Consumption 
and of Lupus by Tuberculin." Brit. Med. Journ., 1898, ii. 77. 

3 J. E. Squire. A paper read before the Harveian Society on 
January 8, 1901, reprinted in Essays on Consumption. Sanitary 
Publishing Co., 1900. 
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equally efficacious, it may ultimately become possible 
by carefully regulating the dose to treat patients with- 
out interfering with their employment." And a third 
summarized the results thus i 1 " The injections of small 
quantities of the tuberculin, carried out with care, and 
spread over considerable periods, were free from danger 
of producing untoward complications, and if persisted 
in . were followed by improvement in a large pro- 
portion of the early cases of pulmonary tuberculosis." 
At the British Medical Association Meeting in 1891 also 
" several practical physicians appeared to disagree 
with the more general view that the remedy was of no 
value." 

But in the aggregate these voices were few and faint, 
and fell on deaf ears for the profession as a whole, and 
although in 1897 and 1901 the newer forms of tuber- 
culin were tested in the great consumption hospitals, 
the researches remained of an academic nature, and in 
1905 it could truly be said of tuberculin 2 "its short- 
lived glory was succeeded by a period of absolute rejec- 
tion, and then one of indifference, so that to-day it may 
be regarded as having dropped out of the pharmacopoeia 
of even the serious medical practitioner." 

The revival in England of tuherculin as a therapeutic 
agent was brought about in a very remarkable way as a 
result of the researches of A. E. Wright and his pupils 
into the mechanism of immunisation by bacterial pro- 
ducts in general. The new principle was (1903) thus 

1 V. D. Harris and E. C. Beale, The Treatment oj Pulmonary 
Consumption. Lewis, 1895. 

2 W. Bulloch. " The Treatment of Tuberculosis by Tuber- 
culin." Med.-chirurg. Trans., 1906, lxxxix. 69. 
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stated by Wright : 1 " The tuberculin inoculations 
have been . . . definitely invested with the character 
of therapeutic inoculations of a tubercle vaccine de- 
signed to call forth an antibacterial reaction in the 
organism " : and " we ought cautiously to exploit in the 
treatment of localised tuberculous affections the tubercle 
vaccine which we owe to the ever fertile labours of 
Koch." Under the stimulus of this teaching there 
gradually developed the successful treatment of sur- 
gical forms of tuberculosis by means of small infrequent 
doses of the newer tuberculins, doses a thousand or 
more times smaller than those employed thirteen years 
earlier. As experience increased it was found that 
success was very great in the local forms of tuberculosis 
and attempts were made to obtain similar results in 
phthisis, but, except here and there in isolated cases, 
without success. And at this point, as far as England 
alone was concerned, the matter ended — successful 
treatment of localised tuberculosis after the method of 
Wright, with small infrequent doses of tuberculin. 

In Germany the revival of tuberculin took quite 
another form. It came from the clinical side and dates 
from the publication 2 in 1901 of the experience that 
phthisis could be safely treated with large frequent doses 
of tuberculin, if, instead of starting with a large dose, 
small ones were used to lead up to it. This experience 
was confirmed, first by one and another in widely scat- 
tered centres, then more and more generally, especially 

1 A. E. Wright, " A Lecture on Therapeutic Inoculations of 
Bacterial Vaccines." Brit. Med. Journ., 1903, i. 1069. 

2 Goetsch, " TJeber die Behandlung der Lungentuberkulose 
mit Tuberkulin." Deutsch, med. Wochemchr. 1901, xxvii. 405. 
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in sanatoriums, but always on the same lines — successful 
treatment of phthisis, after the method of Koch, with 
large frequent closes of tuberculin. 

Such a discrepancy could hardly fail to excite com- 
ment, but this comment unfortunately took the form 
of scepticism and contempt. On the one hand the small- 
infrequent-dose school queried the safety of the large 
doses and the reality of the favourable results in phthisis 
which it failed itself to obtain. The large-frequent- 
dose school, on the other hand, was frankly contemptuous 
of the exhibition of the remedy in doses which it assumed 
to be inert, but failed with its own method to obtain 
comparable results in surgical tuberculosis. In each 
country there did not lack a few workers who adopted 
the other method, but it was in America that the neces- 
sary perspective was obtained and both methods seen 
and appreciated at the same time. 1 " The use of tuber- 
culin may produce two opposite effects . . . according 
to the method of administration. When used in small 
doses not increased, tuberculin maintains the sensi- 
tiveness . . it appears to be a rational method for 
localised forms of tuberculosis. On the other hand, a 
gradual increase in the dosage leads in favourable con- 
ditions of nutrition to a complete loss of sensitiveness 
and coincident improvement in health. In pulmonary 
tuberculosis at least, I feel inclined to select tuberculin 
immunisation as the goal for treatment." Here is a clear 
appreciation of the fact which must have been evident 
for long to an unprejudiced observer, that the two 

1 E. R. Baldwin, " Hypersusceptibility to Tuberculin in 
Tuberculosis : its Physiological and Clinical Importance." 
Yale Med. Journ., 1909, xv. 257. 
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methods were not antagonistic but complementary ; 
that each was successful in its own sphere. 

Recognising this fact the writers have attempted in 
the following jiages to give an account of the whole 
field of tuberculin treatment in correct perspective. 
They propose to show that the two methods are indeed 
based on the same essential principles, modified to suit 
certain definite requirements. The study of tuberculin 
treatment has hitherto been rendered difficult by the lack 
of a textbook bringing both methods thus objectively 
before the reader. This has been the chief hindrance 
to the appreciation of tuberculin at its proper value, 
not indeed as a panacea for all the baleful effects of 
Koch's bacillus, but as a specific remedy capable, if 
properly used, of doing good in most manifestations of 
tubercular disease. 

Other hindering factors there have doubtless been. 
Some faint survival of the qualms and anxieties of the 
first tuberculin era ; the confusion arising from the 
number and variety of preparations of tuberculin on the 
market ; the mental difficulty of grasping the dosage 
in its various guises : these fears the writers hope to 
allay and the difficulties to simplify. But the chief 
and central aim of their book is to take tuberculin 
treatment out of the field of doubt and controversy, 
and to place its principles and practice alike on a firm 
basis. 



PART I 

THE GENERAL LINES OF TUBER- 
CULIN ADMINISTRATION. 
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PART I 

THE GENERAL LINES OF TUBER- 
CULIN ADMINISTRATION 

THE ACTION OF TUBERCLE PRODUCTS IN 
GENERAL 

Tubercle products are not toxic to the healthy ; enor- 
mous doses of tuberculin even up to 1,000 c.mm. have 
been injected without the production of any general 
disturbance ; but a different result occurs in those who 
have already made acquaintance with the tubercle bacil- 
lus, to them tuberculin is a powerful poison, and a com- 
paratively minute dose leads to violent and character- 
istic symptoms. Previous contact with the bacillus has 
given their tissues a power not possessed by the tissues 
of the healthy, the power of rendering toxic the pre- 
viously innocuous tubercle products. They have become 
" sensitive " to tuberculin : how is this brought about ? 
The Tuberculin Reaction. — Before attempting to 
answer this question let us consider briefly the effects 
produced by the injection of tuberculin. In the healthy 
we find no symptoms appear, and the tuberculin meets 
the fate of a foreign albumin. But in the tubercular 
subject a sufficient dose gives rise to the phenomenon 
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known as the tuberculin reaction, which thus becomes 
the test of tubercular sensitiveness. This phenomenon 
shows itself typically in a threefold manner : as a local 
reaction at the place of injection, as a focal reaction 
at the site of tubercular disease, and as a general dis- 
turbance mainly of the nervous system leading to fever, 
malaise, pains, and other symptoms (page 29). Any 
one or more of these factors may be absent in a particular 
case. Where tuberculin is applied to the tissues locally, 
as by the cutaneous and conjunctival test and only the 
local manifestations appear, these are as much a test of 
tubercular sensitiveness, that is the power of the tissues 
to activate tuberculin, as is the appearance of the three- 
fold phenomenon under subcutaneous injection. 

The Immunising Response. — The tuberculin re- 
action is so striking a phenomenon that it is apt to 
distract attention from the less noticeable rebound which 
in most cases immediately follows it, and constitutes a 
phase of at least equal importance in the whole immunis- 
ing response. This rebound is characterised by a feeling 
of increased well being, with diminution of symptoms 
previously present and improvement in areas of local 
disease. It corresponds, as we shall see later on, to an 
increase of antibody content in the blood, and to a 
lessened response to injected tuberculin. 

TUBERCULAR SENSITIVENESS 
What peculiar properties do the tissues of the tuber- 
cular acquire which make them susceptible to products 
of the tubercle bacillus which are innocuous to the 
healthy ? 

Any wide discussion of the numerous theories ad- 
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vanced is outside the scope jaf this book, but the writers 
feel that a working hypothesis, and that as simple as 
possible, is essential to the rational therapeutic appli- 
cation of tuberculin. The theory which explains 
the facts most simply, and perhaps most satisfactorily, 
is that introduced in recent years by Wolff-Eisner. He 
supposes the production by the tissues of the tubercular'' ■■ 
of a specific antibody capable of breaking down the 
tuberculin molecule with the formation of toxic products 
much in the same way as a digestive enzyme breaks down 
an albumen molecule into a simpler and a highly toxic 
albumose. This antibody he calls a lysin (tuberculo- 
lysin) , and it is immaterial to the theory on its broad 
basis whether it is a property of tissue cells or of the 
blood fluids. Let us see how this hypothesis explains 
the salient facts of the action of tuberculin. 

A. In the non-infected organism no lysin is present : 
the injected tuberculin is not broken down and remains 
circulating as a harmless foreign albumen until elim- 
inated. (Chart I.) 

B. In the infected organism the tuberculin meets 
lysin at the site of injection and is broken down with 
formation of a toxin which produces the local reaction ; 
if in sufficient quantity this toxin reaches the general 
circulation and causes a " general reaction," and finally 
a " focal " reaction by irritation of the tubercular focus 
(Chart I). Finally the injection leads to a fluctuation 
of definite size in the tide of antibody content in the 
blood leading to an increase, probably, of bacterio-lysin, 
of bodies leading to tolerance the " antituberculin " 
of Wassermann, and of Opsonic power. 

Its Value. — Having introduced tubercular sensi- 
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Chart I.- — Diagrams illustrating the various effects of a tuber- 
culin injection on the non-tubercular, and the tubercular 
without and with tolerance. 



Tuberculin administration i 

tiveness and advanced a simple theory as to its action 
we may ask whether it is of advantage or otherwise 
to the organism. From the results of animal experi- 
ment we can say at once that such sensitiveness or 
the conditions accompanying it afford real protection 
against infection. By numerous experiments in cattle 
and guinea-pigs, and also in apes, it has been proved that 
the presence of tuberculosis, whether naturally or 
artificially acquired, is an effective protection against 
infection by large quantities of virulent bacilli. Such 
bacilli are acted upon by the tubercular tissues and lead 
to an immediate reaction, but no further results, while 
in control animals the reaction is absent but rapid 
tuberculosis quickly follows. Sensitiveness thus goes 
hand in hand with immunity ! 

Clinical experience also affords similar evidence, 
both positive and negative. The freedom of the subject 
of phthisis from disease of neck glands, of intestinal 
mucous-membrane, of larynx to which he is constantly 
exposed, can only be attributed to a protection against 
the bacillus similar to that shown to exist in tubercular 
animals. On the side of negative evidence may be 
cited the fact, not disputed, that resistance to tubercu- 
losis is notably low in those coming from countries or 
neighbourhoods where the disease is not yet rife : they 
supply similar conditions to those of the ' control ' 
animals mentioned above which were not sensitive to 
tubercle and quickly succumbed to the injection of 
virulent bacilli. 

On the side of theory the value of tubercular sensi- 
tiveness is not difficult to accept. We can find protec- 
tion in the bacteriolysin which underlies perhaps the 
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static condition of sensitiveness itself : we can see 
help in the focal element of the tuberculin reaction 
when it is set free, and also in the increase in anti- 
body content which follows it. The lysiris would 
be of utility in "policing" the body, in de- 
stroying there and then any bacilli wandering out 
of a tubercular focus. In this way they would 
serve to p otect the tissues most effectively from the 
deposit of fresh foci of infection. They might also 
assist the body-cells in taking up and removing the 
bacilli by phagocytic action, for it is commonly held that 
opsonic power is possessed by many or all antibodies 
as a sort of by-product of their action. 

We find then that sensitiveness to tubercle products 
is an important factor in immunity. It gives the body 
the power of dealing with tubercle bacilli introduced 
from without or already present within reach of the 
body fluids. But their destruction also leads to the 
liberation of toxins, causing, in the case of a tuberculin 
injection, the tuberculin reaction, or, in the case of auto- 
inoculation, the symptoms we associate with tubercular 
disease. 

Can anything but harm arise from the liberation 
of these toxic effects ? We have considered shortly 
the tuberculin reaction and the divisibility of its 
symptoms into local, general and focal. Now it is 
obvious that the general symptom:, whether the 
result of tuberculin administration or of auto-inocu- 
lation, can have no other than a deleterious action. 
Under their influence, as we know well, the body 
is soon reduced to conditions of marked illness and 
finally death. If this were the only action of the tuber- 
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cle poison our sole aim would be the entire avoidance 
of such a result. But the toxin possesses another action 
which, owing to certain peculiarities of the disease, 
may be exploited to marked advantage. For not only 
is the tubercle bacillus resistant to the action of anti- 
bodies on account of its fatty capsule, but it is also 
protected from these by the peculiarities of tubercular 
tissues. These tissues are so strikingly non-vascular 
as to be in many instances almost outside the blood 
supply, and this difficulty can only be overcome by the 
production of an active hyperaemia of the part. This 
weapon of hyperaemia exists for us in the focal re- 
action whose main characteristic is the flooding of all 
tubercular areas in the body with blood. In this way 
nutriment is supphed, and antibodies brought to bear 
on the focus of disease, but at the same time bacterial 
products, and perhaps bacilli, are washed out into the 
surrounding parts, and so we must remember that this 
powerful asset in the treatment of localised tuberculosis 
may also lead to harm under certain conditions. We 
have then in the liberation of toxic action certain harmful 
symptoms to suppress and a certain useful action to 
encourage under fitting circumstances. Unfortunately 
for us the two are intimately bound together and we 
have no means of separating them. If focal action is 
to be used in a particular case, a certain amount of un- 
desirable general disturbance must accompany it, and a 
convenient mean result has to be aimed at. In practice 
it must be admitted that where the focal reaction is out 
of reach the general symptoms will often serve as a con- 
venient guide to the amount of effect produced by a 
dose of tuberculin. 
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Relation to Anaphylaxis. — Strikingly analogous to tuber- 
cular sensitiveness and requiring mention at this point is the 
phenomenon so closely studied of late years under the title 
anaphylaxis. When a foreign albumin formed (as bacterial 
protoplasm), or unformed (as egg albumin), is injected into an 
animal no obvious effect is produced ; where however a second 
injection is given after a suitable interval, severe illness, spoken of 
as anaphylactic shock and often ending in death, rapidly ensues. 
The injection of albumin has caused the animal after a definite 
refractive period to become sensitive or anaphylactic to that 
particular substance. If the serum of such an anaphylactic 
animal is injected into a healthy animal a condition of passive 
anaphylaxis is set up, and, furthermore, the toxin causing symp- 
toms of anaphylactic shock can be manufactured in vitro and 
will produce these symptoms on injection. 

The striking resemblance of this phenomenon to tubercular 
sensitiveness has naturally led to many attempts to establish 
their identity. Tubercular sensitiveness as we find it under 
natural conditions requires the presence of living tubercle bacilli 
for its production. Attempts to set up the condition in a manner 
similar to that which calls forth anaphylaxis, by injection of 
tuberculin, or by the passive transfer of serum from » tubercular 
animal have led hitherto to very doubtful results. Claimants 
for success following the injection of tubercle products appear 
to have overlooked in nearly all cases the important differences 
between the symptoms of anaphylactic shock and the tuberculin 
reaction, and to have classed as tubercular-sensitive animals 
which are only anaphylactic. For it seems certain that the 
injection of large doses of tubercle endoplasm will produce 
anaphylaxis just as will other albumins, but the symptoms 
caused by reinjection differ widely from those produced by the 
same dose in a tubercular animal. The symptoms of anaphy- 
lactic shock are immediate — those of the tuberculin reaction 
follow an incubation period of many hours ; the former is char- 
acterised by a marked fall of temperature, choking, dyspnoea, 
convulsions — the latter by fever and the absence of these other 
symptoms. Moreover, anaphylaxis can be carried over as pas- 
sive anaphylaxis to another animal. When anaphylaxis is by 
these means excluded there appears little evidence that tubercular 
sensitiveness can be set up by the injections of dead tubercle 
products. 

There remains the question of passive transference of tuber- 
cular sensitiveness analogous to passive anaphylaxis. Here the 
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transference is from animals with tubercular disease, and the 
fallacy of anaphylaxis no longer comes into play. The claims 
of Yamanouchi to success in this line were quickly discredited 
by Roepke and Busch, Bail, and others who showed that his 
results were attributable to the toxicity of the test tuberculin 
he employed. Friedemann failed to produce passive sensitive- 
ness : Bauer obtained a fever reaction which was shown by 
Roepke and Starklorf to be caused by the enormous dose of test 
tuberculin used. They obtained similar reaction however with 
a smaller dose, but this also was shown by Joseph to be capable 
of causing fever in guinea-pigs. The latter relied on the 
intracutaneous as the most certain of tuberculin tests, and by 
means of this obtained only negative results after all attempts 
at transference of sensitiveness, both by injection of tubercular 
serum and by intraperitoneal injection of extracts of tubercular 
organs. Helmholz on the other hand appears to have set up 
some sensitiveness to the cutaneous test by the injection of 
tubercular serum into healthy guinea-pigs. On the whole the 
result of all these experiments tends to show that tubercular 
sensitiveness is a different phenomenon to anaphylaxis. The 
failure to obtain passive transference moreover demonstrates 
the interesting fact that, after all attempts to find it, no antibody 
in the serum, such as exists in the case of anaphylaxis, can be 
shown to occur in tubercular sensitiveness. 



AMOUNT OF TUBERCULAR SENSITIVENESS 



Having attempted to explain shortly the non-sensi- 
tiveness of uninfected and the sensitiveness of infected 
organisms to tuberculin, it remains to consider varying 
degrees of sensitiveness met with among the latter. 
It has been found as a result of the quantitive cutane- 
ous test (page 64) that the sensitiveness of subjects 
repeatedly tested with the same dose (cutaneous) re- 
mained for a long period at the same level, if at least 
two weeks was left between the tests. Under these 
circumstances it was found that hundredfold difference 
in dose produced similar response in different individuals. 
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Such differences of original sensitiveness depend, in all 
probability, on differences in antibody content, and 
vary according to conditions of activity and distri- 
bution of disease. 

Tolerance. — In addition to this variation in original 
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Chart II. — Method of immunisation without tolerance ; a 
second equal small dose is given when the response to the 
first is over. The porpendicular line represents the dose, 
and the wave following it the activated tuberculin. 

sensitiveness there exists, however, another factor 
about which we have more accurate knowledge and 
with the help of which we are able to tune our sensi- 
tive ess to any convenient pitch. This factor is what 
we call tolerance ; it is this compensatory mechanism 
which enables a tubercular patient to go about his work 
in comfort though his disease is not cured, and which 
we attempt to establish where sensitiveness is leading 



TUBERCULIN ADMINISTRATION 



13 



to excessive reactions under the influence of auto- 
tuberculin. 

In tubercular cattle one, or at most two, large doses 
of tuberculin will so far remove reactiyely that they no 
longer respond to the diagnostic tuberculin test, and 
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Chart III. — Method of immunisation with tolerance : showing 
that the essential factor is the diminished interval. 



this fact is utili ed by dealers to escape detection in the 
sale of diseased animals. In the human subject a 
similar but less striking development of tolerance 
follows the injection of an effective dose, and this after 
rising to a maximum again falls after a few weeks. If 
the same dose is repeated after tolerance has waned a 
precisely similar effect to that of the first dose is pro- 
duced (Chart II). But if the dose is given while 
tolerance is present its efficiency will be diminished or 
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entirely annulled (Chart III). To obtain the same 
efficiency a larger dose must be given, and this is fol- 
lowed by a further rise of tolerance (Chart III), which 
again needs an increased dosage to overcome it. Thus 
we find that, whether we desire it or no, tolerance must 
always be taken into consideration ; we must either 
wait for its disappearance or we must raise the dose 
if this is to remain effective. 

Now the mechanism of tolerance is hard to under- 
stand, and it cannot be said that any explanation so 
far attempted covers the facts. It is clear that the tuber- 
cular sensitiveness is not exhausted but only encroached 
upon, since a sudden increase of dose will at any time 
call forth a reaction. The tuberculin is activated, 
but the nervous system and focus of disease are by some 
means protected from it. This may be by the pro- 
duction of an antibody, and the presence of such an 
antibody in conditions of tolerance has been demon- 
strated by the use of the complement-deviation method 
of Bordet and Gengou and spoken of non-committally 
by Wassermann as antituberculin (Chart I). Its in- 
crease and decrease has been shown by Pickert and 
Lowenstein to take the form of a curve like that of the 
tuberculo-opsonic index and we may accordingly associ- 
ate immune opsonin, and antituberculin together as 
parallel if not identical phenomena. 

SUMMARY. 

We may sum up shortly the physiological action of 
tubercle products (tuberculin) as follows : — 
1. In the healthy no action at all. 
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2. In the tubercular-sensitive a reaction, followed 
by a period of tolerance to tuberculin. 

(a) Sensitiveness. — This is a loaded state ready to 
lead to discharge on the introduction of the tubercle 
bacillus or its products. It apparently serves for de- 
struction (bacteriolysis) of any bacilli introduced from 
without or extruded from a focus of disease into sur- 
rounding tissues, and thereby toxins are liberated and 
cause the symptoms known as the tuberculin reaction. 

(b) Tuberculin Reaction. — This is the effect of the 
toxin liberated from tubercle bacilli within the body or_ 
tuberculin injected from without. It consists of local 
hyperaemia (if tuberculin has been injected), of general 
symptoms, and of focal hyperaemia at the focus of 
disease, or of any one or more of these. 

The local and general symptoms may be j^assed over 
as of no value save as indications of dose. The focal 
hyperaemia brings blood containing antibodies and 
nutriment to the poorly vascularised tubercular focus 
and is thus a potent factor in treatment. Correspond- 
ing to the reaction there is a lowering of the tuberculo- 
opsonic power of the blood — reaction corresponds to 
negative phase. 

(c) Immunising Response. — This term refers to 
the whole effect of a therapeutic dose of tuberculin. 
The tuberculin reaction is the starting point and is 
followed in most cases by a rebound characterised 
by an increase in well-being, and a tendency to local 
healing in tubercular areas. A period of comparative 
tolerance to tuberculin accompanies it, and running paral- 
lel with it is an increase in the antibody content of the 
blood fluids, 
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(d) Tolerance. — By suitable interval and dosage 
the tolerance following injection may be made to en- 
croach so far on sensitiveness that large doses of tuber- 
culin and autotuberculin can be borne with impunity, 
and during such increase there is demonstrable an 
increase in the blood of complement-fixing bodies, 
the antituberculin of Wassermann. 



CLINICAL APPLICATION OF THE ACTION 
OF TUBERCLE PRODUCTS 

Hitherto we have considered tubercle products and 
their action on the tubercular only on general lines. 
It remains to consider how we can apply the manifold 
effects already touched upon so as to exert a beneficial 
influence on the course of tubercular disease. A con- 
dition of sensitiveness is already present, and with 
tuberculin we can supply the food for its action in any 
quantity and at any interval. We can increase antibody' 
content with a suitable dose of antigen ; we can direct 
these antibodies to the focus of disease by setting up 
a focal reaction ; \\ e can abolish any inconvenient 
sensitiveness of the tissues to toxic action by estab- 
lishing tolerance. 

Let us consider the common effects of a full thera- 
peutic dose of tuberculin : an immunising response. 

Reaction and Negative Phase. — Some hours after 
the injection a slight reaction occurs. On the clinical 
side some general symptoms, jDerhaps slight fever, 
nausea, malaise, are experienced ; locally if a visible 
focus is present some congestion and increased ex- 
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udation are observed corresponding to a slight focal 
reaction. On the side of experimental investigation 
these symptoms correspond to a negative phase, a dimin- 
ution of opsonin, and probably other antibody power in 
the blood. 

Tolerance and Positive Phase. — After an interval 
which varies according to the dose there is a marked 
rebound from the condition above described. On the 
clinical side the malaise gives place to a feeling of well- 
being, the local disease shows marked improvement, 
and there is a diminution of response to tuberculin. 
On investigation the antibodies are found to increase 
in the plasma, the whole immunising response lasting 
some two or three weeks, after which conditions return 
to their former, or, clinically, a higher level. After 
this interval a similar dose of tuberculin will be fol- 
lowed by a similar immunising response, the main 
points in which are the slight reaction, followed by a 
period of increased immunity, characterised by a rise in 
the antibody content of the blood. If doses are given 
at shorter intervals, before the response, including toler- 
ance, returns to its former level, larger and larger doses 
are needed to ensure the same result, since by this means 
tolerance is gradually raised (Chart III). We thus 
have two possibilities before us in regard to dosage : 
we can obtain our immunising response on small 
constant doses, or we can obtain the same response 
on increasing doses. 

THE TWO METHODS OF ADMINISTRATION 

This fact is responsible for the existence of two 
methods of tuberculin administration. By the method 
T.t, c 



IS THE GENERAL LINES OF 

first introduced by Koch and mainly followed on the 
Continent and in America immunisation is accomplished 
by rising dosage given at short intervals so that a rismg 
tolerance is achieved. The second method, introduced 
by Wright and mainly practised in this country, aims 
at the production of a mild immunising response by 

\ small doses given at long intervals and thus with no 

I production of tolerance. 

If we glance at the disease Tuberculosis for which 
these methods find employment we shall see a rational 
explanation of the success which both methods have 
achieved in a different class of case. Tuberculosis is 
naturally divisible into two well-recognized groups : 
on the one side stand cases where it is still a local dis- 
ease ; on the other side those cases where the disease 
has spread so far into vascular organs that large unequal 
doses of autotuberculin enter the blood stream. It is 
obvious that such different conditions call for somewhat 
different treatment : in all cases an immunising res- 
ponse can be obtained with advantage by the employ- 
ment of tuberculin. But where auto-inoculation occurs 
this will interfere materially with treatment by small 
doses of tuberculin at long intervals, and no certainty 
in the response can be expected. For this reason, if 
for no other, it is convenient in such cases to obtain the 
necessary response from doses so large that the produc- 
tion of autotuberculin does not greatly interfere. But 
another reason also exists for the establishment of 
tolerance in these cases, for it is owing to a want of this 
compensatory mechanism that such patients go down 
hill under the influence of doses of unequal size and 
spacing issuing from their areas of disease. In producing 
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tolerance to injected tuberculin there arises at the 
same time tolerance to autotuberculin ; auto-inocula- 
tions cease to produce the train of symptoms attributable 
to the tuberculo-toxin and the patient loses his fever, 
night sweats, malaise. This amelioration of symptoms 
has been noted by all who have worked with the larger 
doses of tuberculin. In cases where no auto-inoculation 
occurs, as in local disease, there is no reason for giving 
tuberculin after this method. "Thus the two methods 
of tuberculin administration find their proper field 
in the treatment of the two varieties of tuberculosis : 
the method of small equal doses at long intervals is suit- 
able for all cases of localised disease, but where auto- 
inoculation adds tuberculo-toxin from other sources 
tolerance must accompany immunisation and the treat- 
ment by rising doses at short intervals is indicated. 
Thus the realm of the method of Wright is the localised 
and surface tuberculosis so commonly found in child- 
hood : the realm of the method of Koch is par excellence 
the common tuberculosis of adult life, phthisis Pul- 
monalis. 



SENSITIVENESS AND TOLERANCE.— SOME 
PROBLEMS EXPLAINED 

The effect of tuberculin is bound up, as we have seen, 
in the sensitiveness acquired by the organism as the 
result of infection with the tubercle bacillus. Such 
sensitiveness is needed to " activate " the tuberculin 
and, when tolerance is absent, the full effect of the drug 
is appaient but when tolerance encroaches on sensi- 
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tiveness only that part of the dose which oversteps 
tolerance finds its effect. This relationship of tolerance 
and sensitiveness is of such vital importance to the 
understanding of tuberculin action that the writers 
make no apology for introducing the reader at as early a 
stage as possible to some of its simpler problems. The 
accompanying diagrams will be found to elucidate the 
matter in hand. 

Chart II illustrates the method of immunisation 
without tolerance (see also Chart XXIV p. 193). It 
shows a tuberculin dosage given at such intervals that 
the tolerance due to the preceding dose has completely 
waned before the next. It will be seen that each dose 
falls wholly in the field of sensitiveness and hence is 
fully activated. Corresponding to the wave of tolerance 
to tuberculin there is represented on the chart also the 
immunising response in antibody content which presents 
a similar curve. An efficient dose causes a prolonged 
tolerance wave and immunising response, a subefficient 
dose leads to a shortening of both, and thus the in- 
dication for a shorter interval. 

In Chart III it is apparent how when an efficient dose 
is repeated at too short intervals its effects are partially 
or totally swallowed up by the tolerance wave, and 
how at such intervals a rising dosage is necessary to 
maintain an effective dose above the tolerance level. 

By the same system of diagrammatic representation 
also, certain apparent anomalies of tuberculin admin- 
istration are readily explained. 

Tolerance cannot be raised by dosage at long 
intervals. — A glance at Chart II makes this at once 
quite obvious. An interval of two or three weeks gives 
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Chart IV. — Repetition of dose leading to fall of tolerance and 
unexpected reaction*. 

time for tolerance due to the preceding dose to wane, 
each dose is fully effective and any attempt to raise it 
only gives rise to overdosage with prolonged negative 
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phase phenomena which are just as undesirable, he it 
noted, on the comparatively small doses of Wright's 
school as they are when designated reactions under the 
intensive system. 

Tolerance is difficult to raise slowly. — It has been 
pointed out by certain workers that dosage very slowly 
raised leads with difficulty to tolerance. This evidently 
depends on the shortened tolerance wave following 
such minimal effective doses as can come into action. 
Such a wave may wane before the next dose is given, 
especially where, as in certain cases described, an in- 
terval of five to seven days is left between the injections 
(see also Chart IV and explanation). 

Tolerance cannot be maintained on the same 
repeated dose. — It has been remarked by many ob- 
servers that doses of equal size given at short intervals 
lead to " hypersensitiveness." This matter has been 
investigated by the authors and the fact appears to be 
that when a certain amount of tolerance has been 
established this is soon lost if the dose ceases to rise. 
A glance at Chart IV will immediately explain the 
reason of this. For the effective dose is only that por- 
tion against which tolerance has not been provided and, 
if the same quantity of tuberculin is repeated over again, 
there remains no effective dose and the conditions are 
equivalent to a suspension of treatment. Thereupon 
tolerance wanes and, when it has dropped sufficiently far, 
the dose now left efficient by its fall calls forth a tuber- 
culin reaction. Tolerance again rises in response to 
tills but later falls again, and the temperature chart 
of such a case shows a series of ineffectual doses inter- 
spersed at intervals with marked reactions. It must 
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be remarked, however, that when a considerable amount 
of tolerance has been established this falls again very 
slowly, taking perhaps three months or more to reach 
its former level. Under these circumstances it is often 
possible to continue the same large dose of tuberculin 
at fortnightly or even greater intervals for a long 
period without any unpleasant evidence of returning 
reactivity. 

Increase of Tubercular Sensitiveness. — This is 
a condition about which but little is known, but its 
occasional occurrence must be taken into consideration. 
It appears certain that tuberculin, though it cannot 
initiate sensitiveness in a healthy animal, yet causes 
under certain conditions a rise in the sensitiveness 
already present. When tolerance is also produced such 
increase of sensitiveness is lost to view ; but tolerance 
for its production needs a regular series of rising effect- 
ive doses and for that reason is apt to fail at the 
beginning of a course of treatment, or under the sudden 
introduction of full doses for diagnostic purposes. It 
is under these circumstances that the phenomenon of 
increased sensitiveness is apt to show itself, and that 
especially, in all probability, where sensitiveness was 
originally low. In Chart Vand Temperature Chart VI will 
be seen the effect on sensitiveness of equal doses given 
(after Moeller and Lowenstein's method) for the diagnosis 
of a tubercular focus. Sensitiveness being low (probably 
due to inactivity of disease) the dose is not completely 
activated but there follows a rise in tubercular 
sensitiveness. Under its influence the next dose is 
further activated and the third fully so, with the result 
that a tuberculin reaction, which failed at the first 
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Chart V.— Illustrating increasing reaction on repetition of 
the same dose, due to an initial low sensitiveness failing 
to activate the whole dose of tuberculin given. 

injection and is slight at the second, appears in 
marked form at the third dose. Such conditions of 
increased sensitiveness serve also to explain the ready 
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Chart VI. — Chart showing increasing reaction on repetition of 
the same dose (From Lowenstein and Kauffmann, Zeitschr. 
f. Tub. X, 29.) 

occurrence of reactions at the beginning of a course 
of tuberculin treatment in certain cases of early or 




Chart VII. — Chart showing increasing reaction on repetition 
of the same dose. (Kindly lent by Dr. Hilda Clark.) 

slight disease (see Temperature Chart VII). Re- 
actions occurring under equal or ineffectual doses where 
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Chart VIII. — Three different conditions of non-reaction to the 
same dose of tuberculin. 



tolerance has already risen to a certain level are 
capable of other explanation and have been already 
discussed. 

A further set of conditions which may conveniently 
find explanation at this point is exemplified in Chart 
VIII. 

Non -reaction to Tuberculin.— If a dose of tuber- 
culin of size generally sufficient to call forth a reaction 
in the tubercular is given and no response obtained 
three different explanations are possible. 
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1 . The patient may not be tubercular, in which case 
his tissues have not the power to activate the tuber- 
culin which remains inert however much the dose is 
increased (Fig. 1). 

2. The patient has acquired tolerance whether as 
the result of chronic auto-toxic tuberculosis, or of tuber- 
culin treatment and the dose remains wholly below the 
tolerance level (Fig. 2). In this case a sufficient increase 
of dose will pierce the tolerance level and leave enough 
effective to produce a reaction. 

3. In the third possible condition come patients in 
the last stages of auto-toxic disease ; the tissues of such 
patients have lost their power of antibody formation in 
response to antigen. Their tolerance is low but their 
sensitiveness is still lower. As will be seen in the dia- 
gram there remains no sensitiveness above the tolerance 
layer to activate tuberculin and a large close produces 
no more effect than a small one. 



THE TUBERCULIN REACTION 

This, the most striking phenomenon in the action of 
tuberculin, demands a more careful description than 
could be given to it in the section dealing with the action 
of tubercle products in general. It is the main guide 
to, and to a less extent the aim of, tuberculin treat- 
ment, and it remains the test of tubercular sensitive- 
ness through one or more of its manifestations. These 
are^of threefold character and consist of — 

1. Local reaction : at the site of injection or appli- 
cation. 
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2. General reaction : affecting the body as a whole. 

3. Focal reaction : at the site of the tubercular 
lesions. 

Each of these must now be considered in detail. 

1 The Local Reaction.— An injection may produce 
no local phenomenon whatever ; after the bleb of 
fluid has subsided nothing further is noticeable at the 
site of puncture. On the other hand a red and painful 
.swelling may occur, gradually developing to its maxi- 
mum by the second or third day and then passing off. 
Two varieties of reaction have been distinguished — 

(A) What is known as the depot reaction where the 
tuberculin is deposited in the subcutaneous tissues ; 
this is appreciable in its slightest forms only by picking 
up a fold of skin, but if well marked it produces visible 
redness and oedema. 

(B) The needle -track reaction due to a minute dose 
of tuberculin escaping from the needle as it is being 
entered or withdrawn and characterised by vivid red- 
ness round the puncture and, it may be, a painful 
nodule in the skin itself. The needle-track — which 
corresponds to the diagnostic intracutaneous — reaction 
is the most sensitive of all the tuberculin reactions and 
may occur with the merest trace of fluid. 

The local reaction is of no other therapeutic import- 
ance than as a valuable indication of the approach of 
other reactions. Denys called attention to its con- 
stancy in preceding the general reaction, and Hamman 
& Wolman with many others regard it as a test of 
approaching intolerance, that is the approach of a dose 
which will produce a general reaction. In its pro- 
duction the different tuberculins play a various role. 
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Pure extract such as BF l or TO is least likely to produce 
a local reaction, BE or TR most likely, and that for the 
reason that the former is immediately carried away in 
the blood stream, while the latter remains for long as an 
insoluble deposit at the site of injection. It seems 
likely also that mechanical disturbance of the tissues 
at the point of injection, such as that caused by a coarse 
or blunt needle, may precipitate this local infiltration. 
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Chart IX. — A sudden sharp febrile reaction. (From Denys' 
Le bouillon filtre, p. 33.) 

The use of the local reaction for the diagnosis of tuber- 
cular sensitiveness has led to the introduction of a variety 
of methods of application. Of these the cutaneous, intra- 
cutaneous, and conjunctival may be mentioned as con- 
venient additions to the subcutaneous local reactions, 

1 Throughout the book preparations of Tuberculin are de- 
noted by block letters. For identification, see Index. The 
explanation of the symbols will be found on pages 43-47. 
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but these need no further comment in a book devoted 
to treatment. 

2. The General Reaction. — An injection may pro- 
duce no general disturbance whatsoever or it may 
give rise to a group of characteristic symptoms in a 
varying degree, of which rise of temperature is the most 
constant and the most easily measured ; it is this rise 
of temperature which forms the main criterion in the 




Chart X. — A prolonged mild reaction. (From Denys' Le 
bouillon filtre, p. 36.) 

diagnostic use of the injection. In its slighter grades no 
other subjective symptoms may be present, but there 
is generaUy headache, which may be severe, and 
malaise, with loss of appetite and sometimes persistent 
nausea and vomiting. For rarer manifestations of the 
general reaction the reader is referred to page 127 
and to the table on page 165. 

Very characteristic is the sharp rise of temperature, 
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and Denys accepts as due to the injection no rise be- 
ginning more than twenty-four hours afterwards ; this 
may be true for BF but it is certainly not true for BE, 
and any rise up to seventy- two hours after the injection 
must be critically examined. Confusion with rise of 
temperature due to natural incidents of the disease is 
difficult to avoid, but a step-like rise higher from day 
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Chart XI. — A short mild reaction. (From Denys' Le bouillon 
filtre, p. 128.) 



to day is very unlikely to be due to the tubercuhn. 
A further difficulty exists in the fact that there may be 
secondary rises following on the focal reaction and to 
this we shall return shortly. For various types of 
temperature reaction see Charts IX-XIII. The relation 
of the general to the other reactions is, commonly, that it 
requires for its production a larger dose than the local. 
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and a smaller than the focal. The local reaction is 
accordingly a guide to it, and it to the focal. 

The general reaction occurs most easily with the more 
soluble tuberculin, i.e. T or TO, much less with BE : 
owing doubtless to a larger dose entering the circula- 
tion at one moment. It is especially liable to appear in 
very early cases and in them under treatment with quite 
small doses. 

3. The Focal Reaction. — This is due to change 
occurring in, or in the neighbourhood of, the tubercular 
foci, and may manifest itself in the form of — 

(A) Subjective symptoms manifest to the patient, 
such as dyspnoea, cough, and pain in the chest in the 
case of pulmonary disease, and corresponding pain 
and alteration of function in the case of other localis- 
ations. 

(B) Objective evidences, as in pulmonary cases in- 
crease of sputum and appearance of blood streaks in 
it ; and, on examination, increase of dullness and of 
existing rales or appearance of fresh signs. 

In the case of other reactions we noted that they might 
be absent, and their absence is easily verified. In the 
case of the focal reaction it would never be possible to 
dogmatise about its absence, as the slight grades must 
always escape detection save in visible lesions. 

Most observers find no perceptible focal reaction 
(visible lesions apart) without a preceding local one. 
Opinions are largely divided about its relation to the 
general reaction. Turban considers that it may occur 
without a general reaction and give the clue to a correct 
dosage. C. Spengler also and Philippi find it preced- 
ing the general reaction, but Hamman and Wolman have 
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never heard an increase in rales without some evidence 
of a general reaction. It is doubtless partly a matter 
of care and frequency in examining for altered signs, 
and the method for so doing, but the matter is also 
complicated by the occurrence of : — 

Secondary Reactions. — The injection may be in- 
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Chart XII. — Secondary general reaction : on day following 
injection more cough and expectoration and then rise of 
temperature. (From Denys' Le bouillon filtre, p. 38.) 

sufficient to cause a general reaction in itself, but by 
giving rise to hyperemia of the local lesion a secondary 
absorption of auto -tuberculin may take place giving 
rise to general symptoms (Temperature Chart XII). In 
cases, also, where general and focal reaction are both 
present and marked, a secondary disturbance may agi- 
tate the temperature' level over many days, suggesting a 
series of slight focal reactions, echoes of the first reaction 

T.T. D 



34 



THE GENERAL LINES OF 



and like echoes becoming less and less (Temperature 
Charts X and XIII). It is this secondary general 
reaction which is by no means restricted in time to the 
twenty-four hours after the injection. 
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Chart XIII. — Slight general reaction with two secondary 
oscillations due to focal reaction. (From Denys' Le bouillon 
filtre, p. 38.) 

For the reasons already noted tuberculin extract is 
more likely to produce the focal reaction than endoplasm. 
The danger or value of these reactions will more 
conveniently be considered in connexion with the 
various methods of administration of tuberculin to 
which they form a. valuable guide. 
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THE CHOICE OF A TUBERCULIN. 

Name and Definition. — Tuberculin is the general 
term applied to any product of the tubercle bacillus 
capable of producing a " specific reaction " in the animal 
organism infected by the bacillus. The name was first 
used in 1884 by Pohl Pinous who read a paper before 
the Berlin Medical Society in which he proposed a method 
of immunisation and treatment by means of bacterial 
extracts, and the use of various terms — tuberculin, 
variolin, scarlatinin — to describe these extracts. The 
paper was so much ahead of the time that the Deutsch. 
med. Wochenschr. in reporting it adds a special dis- 
claimer that the views expressed were not accepted by 
other pathologists. Koch himself first called his old 
tuberculin " lymph " and it was known for some time 
in general parlance as " Koch's lymph." 

Different Forms of Tuberculin. — The products 
of the tubercle bacillus, called collectively tuberculin, 
may be classified into three groups according to the 
method of their preparation : — 

1. Those containing only the soluble products of the 
tubercle bacilli in the medium in which they are grown. 

2. Those consisting essentially of the insoluble 
fragments of the tubercle bacilli, i.e. endoplasm. 

3. Those containing both 1 and 2. 

The type of the first of these is Koch's old tuberculin 
T ; of the second Koch's new tuberculin TR ; of the 
third Koch's bacillus emulsion BE. For convenience 
we may call the first extract, the second endoplasm, and 
the third extract -|- endoplasm. It was at one time 
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thought that the action of these was different in essentia] 
respects, that, for instance, the tuberculin endoplasm 
conferred a bacillary immunity which the tuberculin 
extract did not ; we shall now give some of the 
reasons for believing that this is not so and that the 
essential action of all tuberculin is the same. 

Essential Unity of the Tuberculins. — It is of 
the utmost importance that the clinician should 
accept at the outset the essential " oneness " of the 
tuberculins so that he may not lose himself among the 
countless preparations of this substance now on the 
market. The reasons for believing that all forms and 
preparations of tuberculin have essentially the same 
action can be put very briefly under four headings. 

1. The Tuberculin Reaction. — Whatever form of 
tuberculin is used, and however it is applied the re- 
action is precisely the same in quality, though 
varying markedly in degree. 

2. Similar blood changes in respect to opsonic con- 
tent and the production of Wassermann's antituber- 
culin are observed under treatment with all forms 
of tuberculin. It must however be stated that the pro- 
duction of agglutinins was in the hands of Koch and 
others more active on the new endoplasm tuberculins 
than on the extract preparations. 

3. Histologically extract tuberculin will produce, 
just as will endoplasm, the characteristic aggregation 
of epithelioid and giant cells generally called tubercles. 

4-. Clinical experience. Clinicians in all parts of the 
world, using all manner of different kinds of tuberculin, 
have put on record similar results, and there appears 
again and again under various distinguished signatures 
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the same old formula variously expressed : — in the ad- 
ministration of tuberculin more depends on the method 
of administration than on the kind of tuberculin em- 
ployed. All the better known tuberculins have led to 
good results in various hands, and this is the true 
significance of the number of preparations on the 
market and not the deduction of Sobotta that " the 
actual specific preparation has not yet been dis- 
covered." 

Differences in the Action of Tuberculin Pre- 
parations. — The essential unity of the tuberculins 
being laid down it remains to refer to certain differences 
in their action which require explanation. These appear 
to depend on three factors. 

1. Strength. — With the same essential ingredient the 
quantity of this per unit of volume varies greatly in the 
different preparations. Since (he nature of the active 
principle is not known, and it cannot be isolated in pure 
form, tuberculin cannot be standardised ; but attempts 
have been made to test its efficiency on animals infected 
with tubercle, and clinical comparisons have been made 
between different kinds of tuberculin. By the former 
means Neumann, though coming to no very definite 
conclusions, was enabled to arrange preparations in a 
series with strength diminishing from left to right — 
T, PT, BE, Tp ; T and PT were however regarded 
as identical. Von Behring found T = 42 times TR. 
Clinical experience can fill in certain gaps : TR and BE 
are generally held to be weaker than T. Cevey found 
BF = 100 times TR. PTO is always regarded as 
milder than PT, and Wilkinson, Wynn and others 
find PT about 40 times PTO. 
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A serious discrepancy exists in the comparison of T with TO 
and PT with PTO, for there appears to be evidence that TO 
is stronger than T ; Philippi thinks 1,000 times stronger, and 
Turban supports this belief. 

Denys records reactions with inconceivably small doses of BF 
which is the equivalent of TO. These discrepancies can be 
partially explained as follows. The Farbwerke, who are res- 
ponsible for the manufacture of all four preparations, state that the 
mere concentration of a tuberculin extract in vacuo to one-tenth 
of its volume does not increase its strength but only its stability. 
In addition PT has, in the process of manufacture, been brought 
up to the strength of T, whereas PTO is behind TO on account 
of the lesser luxuriance of growth of the Perlsucht bacillus. 



2. Toxicity. — Old tuberculin contains about 10 per 
cent, of albumoses which are in themselves toxic when 
injected subcutaneously. Extract tuberculins probably 
contain in addition products toxic to the healthy de- 
rived from the culture medium in which the bacillus is 
grown, and varying according to the nature of this 
medium. This toxic element is not present, or present 
to a much smaller extent, in endoplasm tuberculin. 
Little success seems to have attended any attempt 
to make T less toxic, and its toxicity must be small 
indeed when 1000 c.mm. can be given with only slight 
local manifestations in the healthy. Gabrilowitsch 
prepared a " tuberculinum purum " for which it is 
claimed that all poisonous proteid ingredients of T 
have been removed, and only the specific immunising 
properties left. Its action does not appear to differ 
appreciably from that of untreated T. Beraneck follows 
the more promising line of cultivating the bacillus on a 
medium free from peptones, obtaining thus a prepara- 
tion free from these bodies without the need of submitting 
the tuberculin to a purification which may well result 
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in the alteration or destruction of the immunising 
substance. The Farbwerke Hochst also supply an 
albumose-free old tuberculin ATh. Summarising what 
is known of the relative toxicity of the various prepara- 
tions, they may be placed in a series somewhat as follows, 
the toxicity diminishing from left to right — T, BF or 
TO, TBk or Tp. 

3. Rate of Absorption. — T is rapidly absorbed and 
has a rapid and sure action, which soon passes off, leav- 
ing behind the results of the general and the focal 
reactions to which it has given rise. The same applies 
to other extract tuberculins and is especially marked 
with TO and consequently BF. The extract tuberculins 
are on this accountof special use for purposes of diagnosis. 
BE, like other bacterial vaccines, is only slowly absorbed 
from the site of injection and exerts a relatively mild and 
prolonged action ; the same applies to other forms 
of tuberculin endoplasm. BE and TR are therefore 
by common consent held to be better borne in febrile 
and severe cases, but they have the drawback according 
to American authors (Baldwin, J. A. Miller) of irregular 
absorption which may lead by accumulation to unex- 
pected reactions. Weicker holds that BE produces 
lysins in larger quantities, and tins might account for 
the fairly general view that it protects more against 
relapse than does T. Summarising the indications 
briefly we may say — 

(.4) The action of (soluble) extract tuberculin is more 
rapid and certain ; more likely to produce immediate 
reaction ; easier to dose. 

(B) The action of (relatively insoluble) tuberculin 
endoplasm is milder and more prolonged ; less likely 
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to produce immediate reaction ; more difficult to dose 
when large quantities are reached. 

Tuberculin from Bacilli of Different Origin. 
Bovine or Human. — The fact, of which there remains 
no doubt, that a proportion of cases of tuberculosis in 
man are caused by the bovine bacillus has opened the 
door to much speculation as to the suitability of tuber- 
culins of bovine or human origin in treatment. On 
the one hand are those who assert the doctrine (well 
established both in practice and principle for vaccine- 
therapy in general) of the autonomous vaccine, on the 
other hand are those who follow C. Spengler in the 
use of bovine vaccine for tuberculosis due to the human 
bacillus and vice versa. That any qualitative differ- 
ence between the two varieties of tuberculin exists 
has never yet been shown. It seems undoubted that 
both organisms are strains from the same stock, and 
the immediate effect of their administration in tuber- 
culosis is precisely similar. Denys states that patients 
immunised against his BF of human origin did not 
react to BF of bovine origin, and that he could detect 
no difference between immunisation with BFH and BFB. 
Koch made no claim for a difference in their specific 
action. The majority of clinicians, also, who used the 
bovine preparations of C. Spengler came to a similar 
conclusion. In addition animal experiment, notably 
in the hands of Romer, and Weber and Dieterlen, shows 
a similar identity in the qualitative action of tuberculins 
of various origin. The only difference appreciable to 
modern tests between the bovine and human tuberculins 
appears to be one of strength, due when present to 
a difference in luxuriance of growth. On this account 



TUBERCULIN ADMINISTRATION 41 

the bovine preparation PTO has been found con- 
venient as an initial course to precede T in the treat- 
ment of phthisis, and very good results have followed 
its use. Though we hold the use of " unlike vaccines " 
to be irrational in theory (the conditions being wholly 
different to those of a vaccination with living bacilli) 
we think that at present all such theoretical considera- 
tions should be put on one side in the use of tuberculin, 
and the bovine preparations, when tried, should be used 
solely on such merits as the}^ have disclosed as the result 
of practice. Nevertheless, it seems to us sensible to 
change a bovine for a human vaccine (or vice versa) 
where, in the treatment of some form of tuberculosis 
which may be due to either strain, the tuberculin first 
used fails, after adequate trial, to produce the satis- 
factory result expected from it. 

Autogenous Tuberculin. — Some writers have laid 
stress on the probability of peculiar value attaching to 
autogenous tuberculin, that is to say tuberculin 
prepared from the host's own bacillus. Krause has 
treated patients on these lines and thought that better 
results were obtained than with stock products. Lowen- 
stein showed that the leucocytes from a tubercular focus 
may ingest other tubercle bacilli presented to them 
while refusing to take up those with which they have 
been in contact, and Rothschild has made this a further 
reason for the use of autogenous tuberculin. The 
argument has also been freely used to support the prac- 
tice of " autoinoculation," that is the measured supply 
of toxins from the patient's own focus of disease. There- 
by is avoided the enormous labour and delay from 
preparing pure cultures of the bacillus from each case 
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of tuberculosis. Such labour and difficulty places 
autogenous tuberculin at present outside the scope of 
practical measures, and the common success of the stock 
product makes it unlikely that this will ever be replaced 
by the autogenous vaccine except on rare occasions. 

A further and very pertinent consideration has been 
raised by E. C. Hort. He holds that any tuberculin acts 
by producing hyperemia around the tubercular lesion, 
leading secondarily to an absorption of the toxins there 
present, in other words to an auto-tuberculinisation. 
On this view any tuberculin which is specific enough 
to produce a focal reaction results in the utilisation of the 
patient's own tuberculin, and the particular brand of 
tuberculin employed is therefore a matter of quite 
secondary importance. (See also Polygenous Tubercle 
Bacilli Emulsion, page 46.) 

Change of Preparation. — C. Spengler was the first 
to point out that a change of preparation may be of 
assistance when the one first employed is not well 
tolerated or is not producing the full benefit that was 
to be expected. It is difficult to explain how such a 
change can act, except it be that the dosage is neces- 
sarily altered at the same time, and quite empirically 
the more suitable close may be struck with the second 
preparation. Different observers set store on differ- 
ent combinations, but apart from the special indications 
of the special tuberculins the sequence appears to have 
been a matter of individual taste. 
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THE TUBERCULINS AND THEIR PREPARA- 
TION. 

1. Extract Tuberculin — Koch's Old Tuberculin. 

This is the preparation introduced to the world by 
Koch in the year 1890, the first of all the tuberculins. 
It is conveniently designated by the letter T which is 
distinctive and has not been used for any other body. 
AT (Ger. Alt-Tuberkuli;i) has also been used, but it is 
unnecessary and to be deprecated in England where the 
letter A does not suggest " old." It is incorrect to use 
the letters OT or TO which were employed by Koch 
in another way, namely for TO (Ger. Tuberkulin- 
Oberer), a by-product in the preparation of new tuber- 
culin and of no further interest, and also for the pre- 
paration ATO (Ger. Alt-Tuberkulin-Original), the 
original unconcentrated extract. It would be well to 
use the exclusively in the sense of Original, which has 
an English equivalent. 

T is manufactured under State control by the 
Farbwerke Hochst (Meister, Lucius and Briining), 
and standardised by animal experiment. A pure 
culture of the tubercle bacillus of human origin 
on nutrient broth containing 5 per cent, of glycerin 
is sterilised by steam for half an hour, evaporated at a 
temperature not above 70°C. to one-tenth of its volume, 
and then filtered. Finally 5 per cent, of phenol is 
added and the preparation allowed to stand for some 
weeks and again filtered. It contains 40 to 50 per 
cent, of glycerin (some has evaporated, glycerin being 
volatile with steam), about 10 per cent, of peptones 
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or albumoses, the toxic secretions of the tubercle 
bacillus into the culture fluid or such of them as are 
soluble in 50 per cent, glycerin, and substances ex- 
tracted by the alkaline broth from the bacterial bodies 
during the process of sterilising and evaporating. 

T is a clear dark-brown fluid of syrupy consistence, 
miscible with water in all proportions without pro- 
ducing any turbidity. It apparently keeps an inde- 
finite period, but as there is the possibility of changes in 
potency occurring without alteration of appearance it 
is not advisable to use brands more than twelve months 
old. As it is cheap, 6kZ. per c.c. in London, this is not a 
matter of moment. 

Of other preparations on the same lines TO is the filtered 
broth culture which has not been concentrated. It is variously 
called ATO and TOA, but TO is definite and distinctive. It 
contains proportionately less glycerin and less peptones ; the 
effects of heat will also be absent both in dissolving out certain 
substances from the bacillary bodies and perhaps in rendering 
others less active. TO was used by Koch in animal experiments, 
was given by him to C. Spengler for therapeutic purposes, and a 
similar preparation has been extensively used by Denys under the 
name of Bouillon Filtre BF. These have all proved useful under 
the same conditions as T. (Of the relative strength of them 
something has already been said.) PT and PTO (Perlsucht 
Tuberkulin) correspond to T and TO but are made from cul- 
tures of bovine origin. Raw and C. Spengler have made their 
own preparations on these lines, but they can now be obtained 
from the Farbwerke Hochst. As we have seen above the 
Farbwerke also supplies an albumose-free old tuberculin ATh. 

2. Endoplasm Tuberculin — Koch's New Tuber- 
culin (TR.)— This was introduced by Koch in 1897 
with a view to the avoidance of marked reactions and 
the production of a bacterial as opposed to a toxic 
immunity. It is prepared by grinding dried cultures of 
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virulent bacilli till no intact organisms remain. On 
treatment with distilled water and centrifuging there 
results a clear, light yellow liquid containing the sol- 
uble parts of the bacillus, and below it a white deposit. 
The liquid is decanted off, and from the deposit TR 
(Tuberkulin-Riickstand) is made by further grindings 
and treatment with water till the slightly oj>alescent 
fluid known by this name is obtained. It contains the 
insoluble parts of the bacillary bodies, and to it gly- 
cerin up to a strength « f 20 per cent, is subsequently 
added for purposes of preservation. Each c.c. of TR 
contains 2 milligrams of solid substance but is prepared 
from 10 milligrams of powdered tubercle bacilli. This, 
representing the endoplasm tuberculins, is a very stable 
preparation, and can be kept for long periods even in 
considerable dilution without any notable loss of 
efficiency. Its cost, 8s. 6d. per c.c, is its most serious 
drawback, but this becomes of little moment when the 
preparation is used, as is generally the case, in the 
minute doses suitable under the method of immunisa- 
tion without tolerance (p. 199). 

3. Combined Extract and Endoplasm Tuber- 
culin. Koch's Bacillus Emulsion (BE). — This is the 
second of the New tuberculins introduced by Koch 
(1901) after the results obtained by the earlier New 
tuberculin (TR) had not entirely fulfilled his expecta- 
tions, especially in the direction of producing agglu- 
tinins in the blood. It is designated BE and manu- 
tured by the Farbwerke in the following manner. Half 
a gram of finely powdered tubercle bacilli is suspended 
in 100 c.c. of a mixture of equal parts of glycerin and 
water, and by prolonged shaking a fine emulsion is 
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produced. This contains, therefore, 5 nig. of solid 
substance in every c.c. About half of the substance 
goes into solution in the 50 per cent, glycerin, but the 
rest remains as an insoluble precipitate which must be 
well shaken each time before use and before dilutions 
are made. It will be seen from its preparation that BE 
is but TR with the supernatant fluid containing the more 
soluble products of the tubercle bacillus unremoved. 
It is a mixture of extract and endoplasm tuberculins. 
It thus contains the somewhat less stable soluble pro- 
ducts as well as the very permanent endoplasm and, as 
it is inexpensive, lOfrZ. per c.c. in London, the same 
remark applies to keeping it more than twelve months 
as was made under T. 

The Farbwerke Hochst also supply a " Polygenous Tubercle 
Bacilli Emulsion " prepared from 8 strains of bacilli differing 
as widely as possible in their morphological and cultural proper- 
ties. This preparation, analogous to the polyvalent serums, was 
prepared at the suggestion of Rothschild of Soden as the nearest 
approach to the autogenous tuberculin theoretically so desirable, 
but in practice so difficult to supply. In addition a further 
variety of the bacillus emulsion has recently been prepared at 
the suggestion of Fritz Meyer. Before comminution the bacilli 
are left some time in contact with immune serum, from which 
they take up a specific substance and become sensitised. The 
claim is made that this sensitised bacillus emulsion SBE is 
better borne and is little likely to produce local infiltration. 
Experience appears to bear this out, but it is not yet known 
whether the immunising action has been reduced or not. Bovine 
preparations PTR and PBE corresponding to TR and BE are 
also obtainable at the prices respectively of 25s. (id. and 2s. 8d. 
per c.c. 

Beraneck's Tuberculin' (TBk).— Of the milder acting 
tuberculins that of Beraneck is taken as the best 
example. It is manufactured at Neuchatel under the 
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supervision of Professor Beraneck, director of veterinary 
medicine in the university. The tuberculin is a mixture 
of equal parts of two components ; one a filtered culture 
of human tubercle bacilli in a medium free from albu- 
mose and not altered by heating, the other an extract 
of the bacillary bodies in 1 per cent, phosphoric acid 
in which therefore endoplasm is present in the form 
of acid albumen. Thus the tuberculin contains en- 
doplasm in real solution and the dilutions are easily made 
with perfect uniformity. It was submitted to searching 
animal tests by the inventor, and for a series of years 
was used by Sahli and others in the clinic at Berne before 
it was put on the market. At Neuchatel lOc.c. of the 
concentrated tuberculin or of any dilution of it costs 
Fr. 3. In the British Isles it can only be obtained 
through A. K. Stewart of Edinburgh who charges 6s. 
to 3s. for the same quantity according to strength, on a 
decimal scale devised by R. W. Philip. 

Of other tuberculins alleged to be only slightly toxic we 
have already mentioned that of Gabrilowitsch which has the 
great drawback of expense. In this category come also the 
watery extract of v. Ruck and various preparations by Baldwin, 
C'almette and others. 

THE STANDARD OF DOSAGE.— THE CUBIC 
MILLIMETRE (C.MM.) 

Koch always spoke of T in terms of milligrammes, 
meaning thereby the thousandth part of a gramme, or 
strictly speaking of a cubic centimetre, of the original 
fluid tuberculin itself. Afterwards with TR and BE 
he used the same term milligramme to denote, not a 
volume, but the weight of solid substance — tubercle 
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bacilli— from which the new tuberculins were prepared. 
The milligramme was hence already used in two different 
senses, and when later on Wright called attention to the 
fact that TR would more properly be measured in 
milligrammes of the actual weight of the solid substance 
contained in it (and not of the substance from which 
it was made, a large proportion of this disappearing in 
the manufacture) confusion could hardly be carried any 
further. 

Hence in the last edition (1911) of Bandelier and 
Ropke's textbook these authors, in consultation with 
the Farbwerke Hochst, adopted the uniform plan of 
speaking of all tuberculins in terms of the original fluid, 
using the cubic centimetre as the standard. Thus TR 
•0001 denotes a one ten-thousandth part of a cubic 
centimetre of the original fluid of TR. Whilst possess- 
ing the merit of uniformity, the form of this measure- 
ment is cumbersome in the extreme, as the doses in most 
frequent use begin with 3 or 4 decimals and the usual 
initial dose with 5 decimals. And the clumsiness of the 
form is accompanied by a corresponding difficulty in 
mentally grasping the doses. It is as though an apothe- 
cary should weigh his morphia and strychnine in 
hundredweights or tons instead of grains. 

We therefore propose the use, not of the cubic centi- 
metre, but of the cubic millimetre as the unit of volume : 
a standard one thousand times smaller and the equiva- 
lent in volume of the milligramme in weight. With 
this standard the largest dose in ordinary use is 1,000 
and the smallest one-thousandth or 001 which are 
quantities easily conceived and remembered. Kossler, 
Neumann and we believe others, as well as ourselves, 
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have already employed this standard for a number of 
years, and it is remarkable that it has not yet been 
widely adopted. 

A table is appended giving the equivalent of the 
cubic millimetre (c.mm.), its multiples and fractions, in 
terms of the cubic centimetre (c.c), and of the other 



THE CUBIC MILLIMETRE AS UNIT OF VOLUME. 


CUBIC 
MILLIMETRE 

C.mm. 


CUBIC 
CENTIMETRE 

c c. 


Contained 
in ICC 
of dilution 


Equivalent on older systems of measurement to. 


T. PT TO A 
PTO. BF 


TR . PTR 


BE PBE 5BE 


TBk 


Old basis 

(Hoch.) 


New basis 
(ftuppel) 


1000 


1 


Oriytnal 


1000 mgr 


10 mgr 


2 mgr 


5 mgr 




100 


01 


© 


100 mgr 


1 mgr 


/$ mgr 


Yi mgr 


TBk J 


10 


001 


© 


10 mgr 


V\o mgr 


} /50 mgr 


/b.omgr 


TBk 1 

2 


1 


0001 


© 


I mgr. 


yioomgr 


'/soo mgr 


Vs.00 mgr 


TBk 10 

3 


01 


ooooi 


© 


V\o mgr 


yiooomgr 


Ssooo mgr 


/zooomgr 


TBk 10 


001 


000001 


© 


yiOO mgr 


/fo.000 mgr 


faoflOQmgr 


/6.o,ooo mgr 


TBk 5 10 


0-001 


0000001 


© 


.Mooo mgr 


'foQOOO mgr 


oooooo mgr 
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quantities in which it has been customary to speak of 
the various tuberculins. Thus 1/2000 mgr. of TR (old 
basis) is equivalent to 05 c.mm. and 1 mgr. of BE to 
200 c.mm. and so on. In the third column is given the 
designation of the dilution, in one cubic centimetre (or 
syringeful) of which a given dose in cubic millimetres 
is contained (see p. 56.) 

Throughout this book the cubic millimetre (c.mm.) 
alone is used as the standard of measurement for tuber- 
culin and the symbol c.mm. is to be understood wherever 
figures stand alone. The table is repeated for con- 

T.T, E 
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venience on p. 103. Those who still prefer to think 
in cubic centimetres have only to move the decimal 
point three places to the left to obtain their familiar 
equivalents. 



ROUTE OF ADMINISTRATION 

Tuberculin has been administered for diagnosis or 
treatment by a number of different routes which divide 
themselves naturally into : — 

1. Application to the intact skin or mucous mem- 
brane. 

2. Injection beneath the skin. 

3. Administration by mouth or rectum. 

Of these the first group is eminently suitable for 
diagnostic tests where absorption of a certain quantum 
of tuberculin is not the only aim ; but for therapeutic 
application it has not much importance, although C. 
Spengler has used inunctions of tuberculin with some 
success in hypersensitive cases as a preparation to sub- 
cutaneous injection ; and Woodcock has published some 
interesting results from the absorption of tuberculin 
from the surface of a blister produced in the first instance 
for diagnosis, whilst Inman has demonstrated the 
absorption from the conjunctiva. The inhalation of 
sprayed tuberculin (Kapralik) is only a clinical curiosity. 

This leaves injection beneath the skin, and adminis- 
tration by mouth or rectum ; and we may at once 
restrict the field of inquiry still further by excluding 
intravenous medication, which if swift and accurate is 
not for everyday practice ; and rectal medication, partly 
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for the same reason, and because Pfeiffer and Leyacker 
have shown that it requires 300 fold the subcutaneous 
dose to produce the same result, and it would demand a 
certain hardihood to introduce this quantity of tuber- 
culin into the body with the risk of irregular absorption. 

As between subcutaneous and oral administration 
various considerations present themselves : — 

1. The Fact of Absorption. — Doubt has been 
raised as to whether tuberculin is absorbed at all by the 
oral route, but for TR given thus Latham, with the 
help of Inman and Spitta, has proved the affirmative by 
the production of characteristic temperature and opsonic 
response. And a case under the care of one of us gave a 
well-marked general reaction from a dose of TR 2 
c.mm. 

Latham considers that the dosage of TR given by the 
mouth should be about double the subcutaneous dose. 
But the matter does not end here and the important 
question arises as to whether any 

2. Alteration of Properties occurs by the oral 
route. Neumann states that in animals tuberculin is 
so altered in the stomach as to preserve its " irritative " 
whilst losing its immunising action. Barr considers 
that vaccines administered in this way are deprived of 
s-me toxic quality, and Latham finds a characteristic 
shortening of both negative and positive phases. In the 
case of T it is doubtful whether this alteration does not 
result in complete - inertness. Hell has recently given 
to tubercul ar p atients under observation in a sanatorium 
doses of T by the mouth up to 80 c.mm. without pro- 
ducing any perceptible reaction ; Lowenstein up to 
100 c.mm. in a smaller number of cases ; and Pfeiffer 
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and Trunk showed that T is much weakened by pepsin, 
less so by pancreatin, and not affected by acid alone. 
It can be easily understood that this should be the case 
with T and not so with the relatively very insoluble TR 
which is perhaps absorbed in a particulate form in the 
same way as tubercle bacilli reach the abdominal lym- 
phatics. Inclusion in keratinized pills or capsules 
(Freymuth, Moller) removes this difficulty to some 
extent. 

3. Accuracy of Dosage. — Alteration by the diges- 
tive juices and irregular absorption result in the dosage 
by the oral route being less exact than by the subcu- 
taneous, and with a remedy of the potency of tuberculin 
it is necessary, other things being equal, to give the 
preference to the more exact method. It is only fair, 
however, to add that certain careful clinicians who have 
worked with pepsin-proof capsules (Moller, Krause) 
have obtained concordant results. 

4. Convenience. — The taking of a draught is more 
convenient for the patient than the prick of a needle, 
but with careful technique the latter can be made a 
negligible discomfort. More serious is the repugnance 
to an " inoculation " ; but this is rarely great when it is 
understood that no animal product is being introduced, 
but the same substance as is already circulating in the 
patient's own blood. 

Put categorically the advantages of the subcutaneous 
route are : — 

(a) Certain absorption 

(b) in unaltered form 

(c) and accurate dosage. 

In addition to these, two other considerations — one 
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practical and one theoretical — suggest the preferment 
of the subcutaneous to intravenous or oral administra- 
tion. The local reaction is a helpful guide to dosage, 
and the subcutaneous tissue is very probably (Wright) 
the special seat of antibody formation. 

Summing up we may say : T and probably TBk 
should not be given by the mouth. TR and probably 
BE may be so given, but certain advantages are sacrificed 
thereby. 

TECHNIQUE OF SUBCUTANEOUS 
INJECTION 

The principles involved in the technique of subcu- 
taneous injection are the combining of sufficient accu- 
racy and asepsis with a minimum of apparatus andlabour. 
There are doubtless many ways of attaining these ends, 
but the following have proved economical and efficient 
in the experience of the writers. 

1. The Syringe. — The syringe should be all-glass, its 
capacity 1 cubic centimetre (c.c.) divided into tenths, 
i.e. divisions of 1 c.c. or 100 cubic millimetres (c.mm.). 
These divisions of the syringe are henceforth spoken of 
in this book as simply " divisions." The barrel of the 
syringe should be of small diameter so that the divisions 
are widely spaced and can be read off with accuracy. 

All-glass syringes of simple form are now obtainable for Is. (id. 
to 2s. apiece wholesale. They are entirely adequate for giving 
an already measured dose as from an ampoule, or the same 
repeated equal dose from a stock solution. For giving doses 
which increase on a geometric scale (see p. 106) it is a great con- 
venience to use a syringe in which the divisions are marked at 
the halves, and in which the tenths can be approximately esti- 
mated with the eye. Lieberg's syringe possesses a scale of which 
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the divisions are nearly half a centimetre apart (the actual size 
is shown on Chart No. XX p. 107) : consequently the second 
place of decimals can be read off with fair accuracy. It costs 
however 3 or 4 times as much as the shorter and stouter-barrelled 
syringe, but its life is indefinitely long if not dropped. It fits 
the needles in common use. 

The needle should be of platinum-iridium, which can 
be repeatedly flamed without becoming blunt or rusty. 
The bore must be small and the point sharp (a small 
hone being kept for this purpose) and with a little atten- 
tion to these details the puncture can be made quite 
painless. 

Two methods of sterilisation are used, a normal and 
an emergency. 

{A) The Normal Method. — Syringes and needles are, in 
the first instance only, thoroughly boiled and then kept 
immersed in separate sections in absolute alcohol in the 
flat metal box in which the larger syringes are supplied. 
When required the syringe is taken out of the alcohol, 
put together, and washed out with tap water several 
times. Freshly drawn tap-water in a glass is all that 
is required for this purpose, as the water from a good 
town supply is practically sterile. Where this is not 
the case boiled water should be used. Ordinary dis- 
tilled water should not be used for this purpose unless 
sterilised, as it is apt to contain hay-spores, etc., from the 
carboy. The needle should then be heated red-hot in 
the flame of the spirit-lamp. After use the S3^ringe should 
be washed out with two relays of fresh water, and placed 
in sections in the alcohol. In this way it is always 
sterile and always ready for use at a moment's notice. 

(B) The Emergency Method.— To be used if for any 
reason the sterile syringe of Method A is not available. 
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Olive oil is heated to a temperature of 140°C. and drawn 
up twice into the barrel of the syringe which with the 
needle is rapidly and completely sterilised thereby. 
In an emergency, e.g. on a visit, the oil may be heated 
in an iron spoon (not a white-metal one, which melts) 
over a spirit lamp or candle, and the right temperature 
judged by a bread crumb just charring. This ingenious 
method is due to Wright, but it is not recommended for 
routine use in the consulting room, as the hot oil has a 
disagreeable smell and the syringe occasionally breaks 
with the heat. 

2. The Preparation of Dilutions. — In the interests 
of economy and exactness it is strongly advised to pre- 
pare the dilutions oneself and this can be done with 
scarcely any trouble. The first requirement is the 
diluent, a half per cent, solution of phenol in normal 
saline, according to the formula : — 

Acidi carbolici liquefacti . . 5 

Sodii ohloridi . . . 8 

Aquae distillatae . . . 1000 

Ten c.c. of this are measured into a number of small 
stojDpered bottles of about twice this capacity and the 
whole series sterilised in a saucepan of boiling water for 
half an hour, and then kept until required. This is the 
only troublesome part of the procedure and sterilised 
bottles containing ten c.c. of this diluent or the sterilised 
diluent in bulk could be obtained from any dealer. 

The measure used is the syringe itself, which will 
accurately deliver one c.c. (the whole syringeful) or one- 
tenth c.c. (a single division). Starting then with the 
stock, i.e. the original undiluted tuberculin, proceed as 
follows : — 
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In this way any required dilution can be made without 
wasts and in at most three stages. The dilutions should be 
labelled T, BE, etc., as the case may be, ©,©>©=©> 
etc., signifying so many powers of ten. For instance 
TR Q signifies the fourth power of ten, or one followed 
by four noughts, i.e. a 10,000 dilution of TR, containing 
in the syringeful -1 c.mm. of original fluid ; a reference 
to the chart on p. 49 will show the equivalent on the 
older basis. On this uniform system there is no risk of 
the confusion of a stronger with a weaker dilution. 

The method of preparing dilutions described above is the 
standard one applicable to all kinds of tuberculin for all purposes, 
and requiring nothing but ordinary care and cleanliness. Two 
modifications are now mentioned : the first to effect a still further 
economy of time and material for those constantly requiring 
weak dilutions ; the second to meet the need of small equal doses 
of TR over a long period. 

The Drop Method.— If an exact syringeful of any tuberculin 
be taken, the syringe held vertically, and the tuberculin allowed 
to fall from the needle at a speed at which the drops can be 
counted, it will be found that for a given tuberculin, and a given 
needle, the number of drops will always be the same, and will vary 
between 80 and 180 according to the bore of the needle and the 
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glycerin content of the tuberculin, the size of the drop itself 
varying accordingly between 12 and 5 c.mm. We therefore 
suggest to any one who is making the weaker dilutions of a certain 
tuberculin to ascertain for himself the number of drops delivered 

by a certain needle, and to obtain dilution (3 J in one stage by 
letting this measured drop fall into the quantity of diluent shown 
in the subjoined table. From (3 ) thus obtained (4) and (5) 
can be directly prepared in the ordinary way .and (e ) by a 

repetition of the drop method, the drop in this case being deter- 
mined previously for the diluent. The weakest dilution is thus 
obtained in two stages with no waste and a minimum of time. 
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Method for TR. — TR is as we have seen the most stable of 
all the tuberculins, and it is therefore permissible to keep the 
dilutions a considerable time, which has the advantage in prac- 
tice of insuring the absolute identity of the small equal doses 
given to children (see p. 199) over a period of months. For this 

purpose TR (3) may be made in larger quantity in a single 
stage by taking half a division of stock and dropping it into 50 
c.c. of sterile diluent in a, bottle. From this TR ( 4) and (5) 
can be directly prepared in the ordinary way. 

3. The Conservation of Dilutions. — Prepared in 
this way dilutions of tuberculin will be perfectly sterile, 
and there is no objection to keeping them for a fortnight 
in a cool place, not exposed to light. Longer than this 
no dilution of extract tuberculin should be kejit, as 
even without visible change it may decrease perceptibly 
in activity. 

4. Ready-made Dilutions on the Market. — All 
the large wholesale druggists supply ready-made dilu- 
tions of tuberculin sealed up in glass phials sterilised 
and ready for injection. These can be used by any one 
who is not prepared to take the minimal trouble in- 
volved in making them himself. But when so obtained 
a statement of the date of the making up of the dilutions 
should accompany the phials. 

The size of the next dose on the tolerance method 
is never exactly known until the effect of the previous 
one has been seen, hence doses of definite size cannot 
be dispensed in advance. 

5. The Preparation of the Patient, and the Site 
and Manner of Injection. — (A) The skin should be 
cleaned by rubbing with alcohol or ether ; or even more 
conveniently (Wright) by puncturing through a small 
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dab of pure lysol which is rubbed off again immediately 
the needle is withdrawn, as it will otherwise blister. 
By the latter method a trace of lysol is carried into the 
puncture by the needle and will prevent the develop- 
ment of any cocci which may be carried in from the 
skin ; although this must in any case be an exceedingly 
rare occurrence. 

(B) The site of injection should be (1) where it 
can be easily observed afterwards ; (2) situated in 
loose cellular tissue where any inflammatory swelling 
will not be needlessly painful ; and (3) where it is 
not likely to be soiled. For the bedridden patient 
it should not be at any site which he will lie on. 
The best situations are the extensor surface of arm 
or forearm (easily controlled) ; in the loin below 
the last rib ; in the abdominal wall a little internal 
to the anterior superior spine. Between the shoulder 
blades is not a good place as the local discom- 
fort may obscure any internal sensations due to focal 
reaction which may arise. C. Spengler recommends 
with some justice the flexor surface of the forearm 
where the local reaction is easily seen and rather acutely 
felt, regarding this as the best control to the focal reaction. 

(C) The depth of the injection. It should be sub- 
cutaneous, not intramuscular ; a fold of skin should 
be picked up and the needle introduced obliquely through 
it ; only so will the local reaction be properly seen and 
appreciated. On the other hand the injection should not 
be made into the skin, as the intracutaneous reaction 
is a painful one. 

(D) No dressing of any sort is required if the needle 
be a very fine one, when the minute opening will at once 
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close up by the natural elasticity of the skin. Any 
covering will obscure the local reaction. 



DIAGNOSIS 

The first essential for treatment with tuberculin is the 
certainty of the presence of a tubercular disease. If 
disease were synonymous with infection this would be 
a simple matter. The Vienna school has proved 
beyond doubt that tuberculin is a trustworthy reagent 
in the detection of tubercular infection. In the poorer 
section of the Vienna population the cutaneous reaction 
of v. Pirquet, rare in infants up to six months of age, 
becomes increasingly frequent among older children 
and at puberty occurs almost without exception. The 
post-mortem table has shown that this reaction actually 
coincides with and is an indication of tubercular infec- 
tion. 

Now in infants a tubercular infection implies a disease 
which is nearly always fatal ; the infant if infected 
dies of tuberculosis as surely as it dies of smallpox, 
and treatment is likely to be unavailing. But older 
children rarely die of tuberculosis, and from the seventh 
year upwards healed or inactive tubercular glands, 
combined in most cases with a small healed focus in the 
lung, are a very frequent condition. And it is this 
condition which gives rise to the cutaneous as well as to 
the other tuberculin reactions, which are all due to the 
sensitiveness produced by the tubercular infection, 
and persisting after the disease to which the infection 
gave rise has become quiescent or been cured. 
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Tuberculin is, as we have seen, quite non-poisonous 
to the human body which has not been infected with 
tubercle. Ten cubic millimetres of Koch's old tuberculin 
has generally been put as the arbitrary limit above which 
even the healthy human body may react. Koch gave 
himself 250 c.mm. and had a severe and painful reaction 
which he attributed to the poisonous action of the old 
tuberculin in a healthy body. Koch was probably 
wrong ; Hamburger has injected 1000 c.mm. into a 
boy of twelve with nothing more than the local irrita- 
tion caused by the strong glycerin and peptones, and 
Koch must have been dealing in himself with the sensi- 
tiveness of an old childhood's infection. As time goes 
on this sensitiveness becomes diminished, but it may 
take half a lifetime to disappear. (Cf. Chart No. XXI, 
p. 119.). 

It will be seen how this fact vitiates the qualitative 
value of tuberculin in the diagnosis of tubercular dis- 
ease. A reaction obtained by whatever method indi- 
cates that tubercular iirfection has occurred, but not 
that there is tubercular disease present requiring active 
treatment. There remains however the possibility of 
the reaction being quantitative in the sense that a small 
dose suffices to produce a reaction in the presence of 
active disease. And in the main this is true. If a 
patient gives a really well-marked reaction with 
subcutaneously T - 1 

or cutaneously a drop of T 1 per cent. 

or conjunctivally a drop of T \ per cent, 
sensitiveness is present in a marked degree and probably 
recent tubercular disease. But clinical experience does 
not bear out the contention that a reaction with 



TUBERCULIN ADMINISTRATION 63 

subcutaneously T 5 or 10 

or cutaneously a drop of T 50 or 100 per cent. 

indicates recent or active disease. And on the other 

hand the reaction may fail to appear with the smaller 

quantities when disease is both present and active when 

1. antibody formation is defective, or 

2. tolerance has been developed. 

The Quantitative Tuberculin Test. — The writers have 
made no attempt to deal with diagnosis in this book except in so 
far as it bears immediately on the indication for treatment. 
Regarding as untenable the standpoint that reaction to a par- 
ticular large subcutaneous dose of T can decide the presence 
of active tubercular disease, they consider only the quantitative 
application of the tuberculin tests as likely to be of help in this 
direction. The difficulty is twofold. On the one hand, sensitive- 
ness may be profoundly altered by a subcutaneous dose of T, so 
that the second or third dose of a series may only indicate 
sensitiveness which has been artificially raised to a level of clinical 
importance. On the other hand, where sensitiveness of an 
important degree is present, it may be obscured by tolerance of 
spontaneous origin. 

The artificial increase of sensitiveness is a strong argument 
against basing any indication for treatment on the result of 
successive tests whether subcutaneous, conjunctival or even 
cutaneous. The obscuring of reactivity by tolerance is a. reason 
for being sceptical when a negative test is found in the presence 
of autotoxic symptoms. What is required as an indication for 
treatment is information as to the degree of sensitiveness at the 
time of examination, allowing for any reduction of reactivity 
by tolerance. Let us see how the various tuberculin tests are 
likely to help in this quest. 

1. Subcutaneous. — Most clinicians hesitate to give a larger 
initial dose of T than "1. A marked reaction to this indicates a 
high degree of sensitiveness and is strong presumptive evidence 
of the presence of active tuberculosis. But if the test is negative, 
as in the great majority of cases, it can only be repeated after a 
prolonged interval (weeks at least) without running the risk of 
merely discovering a sensitiveness artificially raised by the first 
dose. 
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'2. Conjunctival. — This test cannot be safely applied with a 
stronger reagent than 1 per cent. T, and as no one would care to 
test both eyes at once, it can only be used at one time with a 
single concentration. A marked reaction to 1 per cent. T 
indicates as before a high degree of sensitiveness with the same 
presumption. But for the same reason again the test cannot 
lie repeated. 

3. Cutaneous. — Here the test can be simultaneously carried 
out with any number of different concentrations of tuberculin, 
and a note made fo the lowest concentration that just gives a 
perceptible reaction. White and Graham, Ellormann and 
Erlandsen, and Radclifi'e have done work on these lines without 
yet coming to conclusions that can be clinically applied. It 
appears to the writers that the work of Ellermann and Erlandsen 
is particularly deserving of attention. By means of a simple 
series of measurements and an ingenious formula, the lowest 
percentage concentration of T that still just gives a reaction is 
determined. The reciprocal of this is regarded as the measure 
of sensitiveness, and the numerical values so obtained can be 
easily compared and utilised. The intensity of the reaction is 
certainly affected by tolerance, but it is in the writers' opinion 
possible, that the sensitiveness value obtained by the method 
is independent. If so, its clinical importance can hardly be 
exaggerated. Ellermann and Erlandsen provisionally put a 
1 per cent, concentration or a sensitiveness figure of 100 as the 
limit beyond which active disease may be assumed. 

4. Intracutaneous. — Mantoux and Romer have shown that 
reactivity can be estimated by an intracutaneous dose so minute 
that it could hardly lead to any alteration in sensitiveness. But 
the test is said to be too painful for general use. 

More research is urgently required in this hopeful 
direction, and it is much to be desired that an extended 
use of one or other of these methods should clear up 
their clinical value. Help may be gained not only in 
diagnosis of active disease, but in the choice of an initial 
dose of tuberculin with which to begin treatment. For 
the rest, the diagnosis must be based on a careful weigh- 
ing of all the information afforded by history, symptoms 
and physical signs ; the finding of tubercle bacilli in the 
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secretion from an ojjen lesion being much facilitated by 
the antiformin method of Uhlenhuth, with Loffler's 
chloroform modification. 



SELECTION OF CASES : INDICATIONS. 

Of the considerations governing the selection of 
patients for tuberculin treatment two are paramount ; 
to treat only cases of tubercular disease : and to include 
all those to whom tuberculin can be of benefit. Tuber- 
culosis has a strong tendency towards spontaneous 
arrest, and it is often stated that all early cases of phthisis 
can be restored to health by hygienic treatment. But 
any one who has had to deal largely with cases drawn 
from the well-to-do classes, to whom efficient hygienic 
treatment is open, knows that some come under obser- 
vation with very slight physical signs which steadily 
increase in extent during treatment and do not ulti- 
mately get well. And those who use tuberculin in sana- 
toriums are unanimous in stating that certain cases which 
are stationary or going down-hill under the best hygienic 
treatment receive their first stimulus to recovery from 
a course of tuberculin. About one in eight of those in- 
fected with tubercle die directly from it ; but we can only 
guess at the amount of recurring indisposition over and 
above this due to the und?te n ted disease noted by 
Nageli and others in those who have died from othei 
causes. And furthermore with our present knowledge 
we cannot tell which of the infected will have a serious 
illness. Of localised tuberculosis many forms tend to 
persist from year to year ; untreated adenitis may give 

t.t. r 
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trouble at intervals from infancy to adult life, and 
lupus be almost conterminous with the span of life 
itself. 

The question of indication is then primarily the ques- 
tion of accurate diagnosis and prognosis in tubercular 
infection ; and since prognosis is so uncertain there is 
a wide indication for a method which can do no serious 
harm and may oftentimes spell a saved hfe or restored 
working efficiency. Analogy can be drawn with no other 
disease, for there is no other widespread infection so 
often missed in its early stage, which takes such heavy 
toll of this omission in later years. It is literally the old 
Roman decimation : one out of every ten fives must be 
sacrificed ; there is no certain indication on whom the 
lot will fall ; but in our case amnesty can be claimed 
by any who have undergone a course of specific treat- 
ment. 

In the light of these general considerations the 
indications may be stated thus : 

1. Before symptoms occur ; where we must at once 
distinguish between 

(^4) Non-infected, 

(B) Where infection has occurred but disease has 
not manifested itself. 

(A) Before infection has occurred would seem to be 
an ideal time for immunisation against tuberculosis. 
Meissen, in fact, in classifying tubercular patients allotted 
a special division to "prophylactics," those who were dis- 
posed to the disease by nature or inheritance without 
having actually been infected, e.g. the children of 
tubercular parents. Sahli draws an analogy with in- 
oculation against smallpox. But unfortunately such 
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immunisation is impossible, and for the simple reason 
that tuberculin is inert in an uninfected person and 
produces no response. 

(B) To insure against breakdown those who are al- 
ready infected with tubercle, but have not as yet shown 
any signs of ill-health ; to prevent disease following on 
infection : this in certain cases is the opportunity of the 
family doctor, who knows where infection is likely to 
occur, and who may often susj>ect occult disease, whether 
glandular or pulmonary. We should advise him to 
consider thus treating prophylactically : the children 
of phthisical parents whom it is impossible to remove 
entirely from their surroundings ; the other members 
of families in whom tubercle has become manifest 
repeatedly at a particular age ; any other person in 
intimate relation with a phthisical patient, especially 
under the conditions favourable to the development of 
tubercular disease, such as dusty trades or unhealthy 
indoor occupations. 

2. In tubercular disease which has become mani- 
fest, it must first be decided which of the two methods 
is in place. The decision turns, as we have seen (tec 
p. 18), on the presence or absenco of auto-tox emia, 
which determines whether tolerance is desirable or not. 
Auto-inoculation is the rule in pulmonary disease of any 
but the slightest grade, and may occur in extensive 
peritoneal tuberculosis and in affection of the larger 
joints, as well as exceptionally in other localisations. 
But it is only in phthisis that it is the most important 
clinical feature of the disease, the origin of all the more 
troublesome symptoms. Hence phthisis, and phthisis 
alone, is the special object of the method of immunisa- 
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tion with tolerance, and only accidentally do laryngeal 
or intestinal tuberculosis become the subject of this 
treatment when they are associated with phthisis. To 
the occasional instances in which tolerance is found to be 
desirable in surgical cases, allusion is made under the 
usual treatment in Part II (p. 156.). The further con- 
sideration of indications is taken separately for the two 
methods: Part II (p. 74), Part III (p. 183). 
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PART II 

THE METHOD OF IMMUNISATION 
WITH TOLERANCE (KOCH) 

THE TREATMENT OF AUTO-TOXIC 
TUBERCULOSIS 

This section of the book deals with the method of immun- 
isation by means of tuberculin in increasing doses 
producing tuberculin tolerance, which is, as we have 
seen, the method applicable to the treatment of cases of 
auto-toxic tuberculosis, i.e. those in which tubercle 
products are poured into the general circulation and 
produce an effect on the body as a whole. The i arge 
majority of such cases occur in the pulmonary disease of 
adults, and hence it will be convenient to regard this 
section from the point of view of the treatment of adult 
phthisis, reserving for separate discussion at the end 
considerations applicable only to children or to other 
forms of tuberculosis. 

OUTLINE OF THE COURSE OF TREATMENT 

In a previous section we reached the point at which 
the case was diagnosed as one of tubercular infection 

71 
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developing into disease requiring treatment, and one 
associated with auto-toxaemia so that the production 
of tolerance is a desideratum. We have seen further 
what preparations of tuberculin are at our disposal, how 
they are prepared and how they differ among themselves, 
as well as the best means of applying them. In what 
follows all this is assumed as ground already covered, 
and we have now to consider a little more closely whether 
the particular case presented is suitable for tuberculin 
treatment, what may be expected from it, and what are 
the limitations imposed. The conditions of adminis- 
tration will then be inquired into, the necessity of sim- 
ultaneo s or preceding hygienic treatment, and the 
class of cases that the practitioner will be called upon to 
treat at home and at work. Certain contra-indications 
are considered although there are none of an absolute 
character, and exclusion from specific treatment must be 
a matter of individual judgment in each case. A period 
of observation is necessary during which the symptoms 
are carefully noted and the natural tendency of the 
disease studied. A record of temperature and pulse will 
be made on some convenient chart. The patient must be 
trained in accurate observation and possess a certain 
minimum of intelligence in order to provide reliable 
information on which to base the treatment, as also 
some steadfastness in order to go through with a course 
of treatment which is to extend over a period of months. 
The treatment must be approached by doctor and 
patient with a measure of confidence and the fixed 
intention of surmounting initial difficulties. 

The two sides of the picture will both be viewed : 
the nature and extent of the disease, and the nature and 
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extent of the resistance which the body is offering to it. 
An estimate will be obtained if possible of the degrees 
of sensitiveness and of tolerance present. The princi- 
ples of dosage will then be discussed when it will be 
seen how closely they depend on the view taken of re- 
actions ; there is the choice between ignoring, avoiding 
or utilising these, and grounds will be given for a method 
based on the utilisation of reactions. The choice of 
tuberculin for the tolerance method demands some fur- 
ther consideration, and then in succession the size of the 
initial dose, the increase of the dose, the interval be- 
tween them and the final dose attained. The duration of 
treatment depends on the ease with which the dose can 
be increased, and on the effect of the dosage employed ; 
it cannot be forecast, although a minimum of three 
months will be required. Under certain circumstances 
the course may have to be repeated one or more times 
after an interval ; the indication for this repetition 
can hardly take the form of a simple biological test but 
all the circumstances will come into review. A con- 
sideration follows of the precise way in which reactions 
are to be utilised for the immunising course ; the various 
forms in which the reaction may present itself ; the 
possible dangers of the reaction and how they are to be 
avoided. Various evidences of success or the reverse 
occurring in the course of treatment will then be con- 
sidered, and attention specially directed to the clinical 
controls which can be made without great expenditure 
of time and labour, or the help of complicated apparatus. 
After this general survey of the methods applicable 
to the average c ase, the special points will be considered 
in connexion with the treatment of febrile cases, of 
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mixed infection ; with the relief of symptoms in cases 
too advanced for arrest or cure ; with the treatment 
of phthisis complicated by pregnancy. Then a section 
is devoted to the treatment of auto-toxic disease in 
children. Finally the ambulant treatment of phthisis 
comes up for consideration in various asjoects, when it 
will be found that this form of treatment is not a 
novelty but its advantages and drawbacks are already 
known to some extent in the light of clinical experience. 



SELECTION OF CASES : INDICATIONS 

In an earlier section of this book (page 65) we in- 
troduced the subject of the selection of cases and the 
indication for tuberculin treatment before symptoms of 
disease appeared. We also saw that infection was not 
synonymous with disease and that evidence of infection 
alone does not necessarily call for treatment. Here it 
remains to deal with cases already showing tubercular 
toxaemia or its results ; cases in which treatment of 
some kind is demanded. It is convenient to consider 
them under the headings of early, moderately advanced, 
and advanced ; understanding thereby cases in which 
complete recovery is to be expected, some measure of 
active life can be restored, or only relief of symptoms 
is possible. 

1. Early Cases. — It may be taken that tuberculin 
should be given in all early cases of phthisis, where the 
external conditions are suitable and no contra-indication 
is present. Few, if any, even of the most experienced 
clinicians are at present in a position to say : this 
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patient will certainly get well without tuberculin, tuber- 
culin is therefore unnecessary. Improvement to a 
point may be certain, but to the patient himself the 
e sential matter is : shall I return to my ordinary con- 
ditions of life without being liable to break down again ? 
And even if hygienic treatment alone can be counted on 
to restore him to temporary working efficiency there 
is very strong ground for the belief that a course of 
tuberculin will ensure his remaining there. 

Of early cases we must distinguish between those with 
urgent symptoms and those without. Where there is no 
febrile movement, no haemoptysis, little if any cough, 
and no diminution of the nutritive powers, tuberculin 
as the first and only treatment can be considered, the 
}:>atient remaining at work or in the usual conditions of 
life. Where fever or any serious depression of nutrition 
is present, or haemoptysis occurring, the first indica- 
tion is not so much specific treatment as that radical 
change in the environment which is generally called 
sanatorium treatment, although it is best designated by 
its German equivalent of hygienic-dietetic treatment. 
Of this more in the next section. 

Very specially indicated for specific treatment is any 
case in which hygienic treatment alone has failed to 
produce improvement, where the physical signs remain 
unaffected or certain symptoms persist unchanged ; and 
such cases are good material on which to demonstrate 
the efficacy of tuberculin. 

2. Moderately advanced Cases. — Where complete 
recovery is in the nature of things no longer possible 
a great field is still open for specific treatment in bring- 
ing about what Sahli describes as a " compensation " 
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of the disease, in which an active life may be lived 
subject to certain disabilities. The immunity from 
toxajmic symptoms brought about by tolerance, and the 
increased fibrosis due to judicious focal hyperemia, 
will in many cas^s accomplish this result. It must how- 
ever be considered in each individual case whether 
there is anything in the patient's present condition 
susceptible of improvement, and how far the symptoms 
are clue to a loss of function which cannot on anatomical 
grounds be restored. 

3. Advanced Cases. — In advanced cases the chief 
aim of treatment is the production of tolerance for the 
relief of symptoms. This and the frequent supervision 
may make all the difference to a patient whose con- 
dition is indeed incapable of arrest or essential improve- 
ment, but who may nevertheless have long quiescent 
intervals free from annoyance and discomfort. 

THE CONDITIONS OF ADMINISTRATION : 
HOME OR SANATORIUM 

The administration of tuberculin can no more be con- 
fined to the specialist than can the treatment of tuber- 
culosis in general. To do so would be to refuse to treat 
nine-tenths of the cases. The principles governing 
specific treatment are capable of exact statement, 
the necessary precautions are well recogni-ed, and the 
ways of meeting them have been carefully studied. 
It is essential that tuberculin should be in the materia 
medica of the practitioner and that he should co-operate 
with the specialist, and as a matter of fact Koch's old 
tuberculin does actually appear in the Pharmacopoeia 
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helvetica, 1907. The question therefore of whether 
the specific treatment of any particular case should take 
place at home or elsewhere is determined on other grounds 
than that tuberculin can only be administered by the 
specialist. 

The question is rather whether the specific treatment 
is the chief and only need, or whether a complete 
change in the patient's environment is necessary for his 
recovery. In early cases the latter is essential — 

1. Where an acute breakdown has taken place. 

2. Where urgent symptoms, spoken of in the last 
paragraph, are present. 

3. Where there is fever. 

4. When the disease has become open and mixed 
infection must at all cost be avoided. 

In all such cases an entire change in environment is 
necessary and experience has shown that this is best 
obtained under the conditions of a sanatorium. Even 
where the means are sufficient to admit of similar 
facilities at home, results are as a rule not so satisfactory. 
The stay in a sanatorium should suffice to reduce the 
initial fever, improve the general nutrition, bring up 
the weight to the normal, and to begin a course of 
specific treatment. 

The practitioner will then have to treat — 

1. The early cases after leaving the sanatorium until 
the sj)ecific course is complete. 

2. The chronic cases of medium severity in which 
tuberculin treatment is leading to compensation. 

3. The advanced cases in whom tolerance is being 
maintained. Unless indeed these latter can, as is most 
desirable, be isolated in special institutions. 
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It remains to be seen how far he should undertake 
the primary tuberculin treatment of patients remaining 
at home and at work. This is discussed in more detail 
under the subsequent heading " ambulant treatment " 
(p. 157). As early diagnosis becomes the rule, the 
number of such cases not requiring preliminary sana- 
torium treatment will increase. In any case the sana- 
torium is only an incident in the treatment of these 
cases, a period of instruction and training, in which 
nutrition is raised to a higher level and the best line of 
treatment worked out. The time available will never 
suffice for complete arrest of the disease while in the 
sanatorium, nor is this necessary if the practitioner will 
acquire the necessary technical knowledge to carry on 
the treatment at home. 



CONTRA-INDICATIONS 

After what has been said, it is impossible to exclude 
from tuberculint reatment a certain class of case 
because it will recover without ; or another because no 
improvement is possible. In practice such classes 
cannot be defined, and those whose experience of tuber- 
culin is the greatest (e.g. Bandelier and Ropke, Sahli, 
Pottenger, Citron) do not draw up lists of contra-indi- 
cations, but decide from case to case on grounds of 
expediency. Meissen has in fact reproached those 
who employ specific treatment for their attitude of 
insisting that tuberculin must succeed if given properly, 
and of attributing their failures to faulty method and 
not to the futility of the remedy itself. But it is natural 
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that as experience increases and difficulties are over- 
come, the range of application of a lemedy should also 
increase, and cases be included which do not respond so 
easily and require some management. 

There are however various considerations bearing 
on what we may call relative contra-indications. 

1. Extent of the Disease. — Rapidly advancing 
progressive disease should be excluded. Some careful 
administrators (Petruschky, Romisch, Scherer) exclude 
cases with large areas of consolidation, liable to break 
down, although even here the method of avoiding reac- 
tions (p. 94) may be employed without risk, especi- 
ally after a preliminary period of rest and hygienic 
treatment have removed the inflammatory element in 
the case. Turban excludes cases where several organs 
are affected, the practical difficulty being that the 
disease is at a different stage in each and reacts differ- 
ently to tuberculin. Severe mixed infection is widely 
held to exclude from specific treatment, but the subject 
is an important and complicated one and we shall return 
to it under a separate heading (p. 142). 

2. Intensity of the Disease. — (a) It is a sine qua 
non of all active immunisation that the tissues shall 
possess some power of response. In conditions of 
cachexia and grave debility this may be no longer the 
case. Here every effort must be made to begin by 
raising the general tone with hygienic measures, and 
the immense value of preceding sanatorium treatment 
is most af> parent in such cases. Where on the other hand 
the debility is palpably the result of auto-tuberculini'ia- 
tion specific treatment for producing tolerance is specially 
indicated, 
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(6) Fever has often been held to exclude specific 
treatment, and it is quite true that febrile cases are less 
amenable to any measures. Other things should be first 
tried for the reduction of fever, and if these are unsuc- 
cessful, then tuberculin should be given on the lines 
laid down under the heading of febrile cases (p. 135). 

(c) A rapid pulse, of 120 or more, generally implies 
auto-toxa?mia and is not very amenable to any form of 
treatment. Both Turban and Neumann refuse to give 
tuberculin in these cases ; but it is quite justifiable to 
make the trial, and Amrein has found T of substantial 
help in the reduction of the pulse rate. 

So far then as debility, fever or rapid pulse are the 
result of an intoxication with the patient's own tuber- 
cular products, they are an indication for the limitation 
of such auto-toxaemia by rest and all other available 
means. Only when such limitation has been reached or 
shown to be impossible should tuberculin be employed ; 
in the latter case, in order that artificial tolerance may; 
be induced in the absence of the natural production. 

3. Other Factors of the Disease itself. — (a) 
Haemoptysis is not a contra-indication. Quite the 
reverse ; there are some cases in which a dose or two 
of tuberculin arrest a constantly recurring bleeding. 
But specific treatment will not prevent the bursting of an 
aneurysm in a cavity, although it may lessen the erosion 
which leads to such cavitation. A focal reaction occa- 
sionally shows itself in some streaks of blood in the 
expectoration, amenable to rest, and not followed by 
a considerable haemorrhage in a larger proportion of 
cases than in those not specifically treated 

(6) Neumann points out with justice that tuberculin 
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cannot be expected to affect the results of past dis- 
ease ; e.g. deformities, adhesions, strictures, amyloid 
or fatty changes ; and if these are marked the course of 
specific treatment can hardly be a success. 

(c) Sahli states that certain cases are simply intoler- 
ant of tuberculin in any form and on any mode of ad- 
ministration, and that there is : o gocd in pushing it 
under these circumstances. The writers have not yet 
met such a case, although they have had patients with a 
very low " individual optimum " dose as described by 
the same author. 

4. Accidental Concomitants. — Ass ciation with 
diabetes of a severe form is fateful for the prognosis of 
phthisis, but tuberculin may still be tried in cases where 
the general condition is not hopeless. Organic heart 
disease, which en passant is rarely combined with 
phthisis, does not, when compensation is perfect, interfere 
with treatment on the usual lines. 

Epilepsy merely demands increased care in admini- 
stration. A high degree of " nervousness " may render 
specific treatment impracticable and that for various 
reasons. It may make the data by which the treat- 
ment is controlled so uncertain as to afford no safe basis. 
Weihrauch Las shown what a lar o e part suggestion plays 
in the temperature reaction after an injection ; in 
certain patients an injectio vacua produced an oscilla- 
tion with regularity. In such cases it is wiser to desist. 
Tuberculin may on the other hand increase any exist- 
ing hysterical or neurasthenic symptoms and make 
continuance impossible. 

Pregnancy is not a contra-indication ; in fact, tuber- 
culin is strongly indicated in the interest of both mother 

T.T. G 
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and child ; a special section is allotted to this later 
(p. 149). It is generally advised to suspend injec- 
tions during the menstrual period ; the rationale of this 
is quite obscure. The premenstrual rise of temperature 
is a physiological occurrence, and although it is pro- 
bably more marked in phthisis is rarely of any signifi- 
cance ; it is during this rise that a negative phase 
is present and the general resistance, probably to any 
and every infection, diminished ; hence there might be 
some theoretical ground for not injecting during the 
seven to ten days preceding the period. But during 
the period itself, when the temperature and the opsonic 
curve have both returned to their average hue there 
seems no practical reason for withholding tuberculin. 
An exception should be made for those rare cases in 
which there is a postaenstrual rise of temperature 
denoting a relapse occurring regularly at this epoch and 
always of serious import. 

5. External Considerations. — Tuberculin should 
never be given where there is no possibility of proper 
control. This applies to careless and unreliable patients 
in all ranks of life, and not necessarily only to the 
poverty-stricken. The treatment must be based on the 
possession of a certain number of reliable data. 

OBSERVATION AND CONTROL 

Accurate knowledge of the condition of the patient 
is necessary before the course of tuberculin can be 
commenced ; a complete routine examination should 
of course be made in which there remain certain points 
to emphasise. The family practitioner will have the 
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great advantage of knowing his patient and his peculiari- 
ties to start with. The institutional officer will take 
two to four weeks to make the observations. The 
longer time is in general none too long, but where the 
stay in the sanatorium is limited to three months and 
it is essential to get started with specific treatment, the 
shorter time may be all that can be spared. 

Temperature. — An accurate record of temperature 
is the first requisite. This is synonymous with rectal 
measurement. It is useless and misleading to employ 
an exact instrument in an inexact manner ; and although 
for recording considerable deviations of temperature 
from the normal the mouth reading is sufficiently exact, 
it is not so for the small excursions with which we are 
here dealing. The advantage of rectal measurement 
does not end with its accuracy ; it is quicker — three 
minutes by the watch suffice, whereas in a cool external 
atmosphere five and often ten or twenty minutes are 
required even for an approximate mouth reading. Nor 
can the rectal temperature sin against the aesthetic 
sense, with which it has been charged, since it is taken 
in private. To illustrate how little serviceable the 
mouth reading is for small variations, it is only necessary 
to mention that with millions of records, the fact of the 
regular monthly rise and fall of the temperature in the 
female during the period of sexual activity was entirely 
overlooked ; although as a matter of fact it can always 
be observed even with mouth readings taken under 
special precautions. And again it is a frequent obser- 
vation of sanatorium doctors that, with a mouth chart 
before admission, degrees of pyrexia urgently needing 
rest in bed have been overlooked. 
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As a preliminary measure the temperature must be 
taken four times in the twenty-four hours ; in bed on 
waking and retiring, and twice between after a period 
of rest of hah an hour or longer. Unless intended 
deliberately as an " exercise temperature " the rectal 
measurement must be taken after rest. After the 
normal daily curve has been discovered it will in most 
cases be necessary only to measure twice : once before 
rising and again between 4 and 6 p.m. 

In male patients going about their work the tempera- 
ture may very conveniently be measured in the stream 
of urine, which gives a reading practically the same as 
in the rectum, but less affected by exercise. 

As well as these rest temperatures it will be of service 
in many cases to know what the rise after exercise is ; 
the limit in health of the rectal temperature after a walk 
of three miles in an hour may be taken as 1004°F. Any 
rise in considerable excess of this points either to auto- 
inoculation from a disease focus or to a condition of 
muscular weakness associated with want of training. 

Pulse Rate. — The frequency of the pulse at rest on 
an average of several days must be known. If it is as 
much as 100, complete rest is urgently needed and the 
case should be regarded in the same category as one 
with febrile movement and treated accordingly. 

Nutrition. — The body-weight should be measured 
every week, at the same time of day and under precisely 
the same conditions. The relation to the normal weight 
in health and to the highest known weight should be 
noted ; and where the weight is below normal, the 
effect of rest and feeding studied. An increase of 
body-weight where the conditions of life are profoundly 
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altered, as in entering a sanatorium, is a favourable 
indication, but too constant to torn the basis for any 
prognostic conclusion. It is otherwise with a steady 
increase of weight occurring under specific treatment 
carried out at home and at work, which is then a 
favourable sign of great importance. 

Examination of the Urine. — The examination 
should of course exclude diabetes and Bright's disease. 
With regard to the latter it must be borne in mind 
that albumen in small quantity as well as casts are 
very frequently to be found in the urine of tubercular 
patients after relatively slight exertion. During a 
single winter one of us found granular and hyaline 
casts in the urine of eighteen out of twenty-three patients 
examined immediately after a journey from England 
to Switzerland ; thirteen times without albumen. In 
every case the condition passed off in a few days. Such 
temporary renal irritation may even be of value in 
diagnosis, and Liidke and Sturm have recently found 
shght albuminuria in 102 out of 140 phthisical patients 
who were made to stand for an hour, and almost con- 
stantly in the early cases. The negative results all 
became positive on repetition after a small injection 
of tuberculin. These facts must be considered and 
conclusions drawn only from urine passed after a period 
of rest. 

Examination of the Sputum. — This is not the 
place to deal with the information gained from ex- 
amination of the sputum, but it may be said that 
the clinician should never be content with merely ascer- 
taining the presence or absence of tubercle bacilli. 
Much further help is to be obtained from observing the 



86 IMMUNISATION WITH TOLERANCE 

number, size and grouping of these ; and whether they 
are intraphagocytic or not ; the cellular content of the 
sputum, and the proportion of the various types of 
cells ; the presence of other organisms in the washed 
sputum. 

Application of the Tuberculin Tests. — The period 
of observation is a suitable time for the application of 
the tuberculin tests where this has not already been 
done. When the diagnosis is assured a certain value 
still attaches to the degree of sensitiveness present, 
since this is, as we have seen (p. 63), an index of the 
activity of the disease and a possible clue to the size of 
the initial dose. 

Control during Treatment. — As the treatment 
will last for at least three months and be largely con- 
trolled by slight variations of temperature during the 
whole of this time, it is very desirable that the whole 
chart should be seen at a glance. At the suggestion of 
one of the writers Messrs. Bale and Danielsson print a 
" Sanatorium Chart " extending over a period of three 
months or thirteen weeks, which is admirably adapted 
for the record of a course of tuberculin treatment. The 
two curves illustrated at the end of this book have been 
transferred to this long chart. Other suggestions for 
records in ambulant treatment are given under that 
heading (p. 157) and these, with the necessay modi- 
fications, will be found of use in sanatoiium and 
private practice. 

THE PRINCIPLES OF DOSAGE 

We are dealing here with the treatment of cases of 
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auto-toxic disease and have seen in a previous section 
(p. 18) that the indication is to produce immunisation 
along with tolerance. The mechanism of this pro- 
ceeding was illustrated by a diagram (Chart III) which 
we repeat here ; it shows how in theory the repetition 
of increasing doses at a certain interval leads to the 
production of equal immunising stimuli ; or in other 
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Chart III. repeated. — Method of immunisation with t olerance : 
showing that the essential factor is the diminished interval. 



words that tolerance is developed in the process of 
immunisation And even with ultimately large doses 
the stimulus may never be large enough to produce 
symptoms which can be clinically appreciated as a 
reaction. The clinical course of these cases depends 
accordingly on the size of these stimuli. If small there 
will be nothing that can be called a reaction although 
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changes will take rjlace imperceptible to the thermometer 
and to ordinary methods of physical examination. If 
large there will be reactions of the character described 
in a previous section (p. 29). Regarding the produc- 
tion of tolerance as the essential and only aim of tuber- 
culin treatment, Koch and his contemporaries of the 




Chart XIV. — Method of ignoring reactions : a typical chart 
of the first tuberculin era. (From Skerritt and Baron 
" Koch's Treatment of Tuberculosis," Bristol Med. CM. 
Journ., Dec, 1890, appendix.) 



first tuberculin era gave increasing doses resulting in 
severe and repeated reactions, and were satisfied if in 
so doing the largest doses were ultimately tolerated. 
Chart XIV shows a typical example of such a course in 
an adult case of phthisis previously apyretic. It was, 
however, soon discovered that reactions had drawbacks 
and efforts were made to secure the advantages of the 
immunisation with tolerance without the reactions. 
Three distinct methods developed in the attempt to 
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reconcile the two factors and can most conveniently 
be dealt with in historical order leading up to the third 
which is the method recommended by the writers. We 
call these methods : — 

1. Method of ignoring reactions. 

2. Method of avoiding reactions. 

3. Method of utilising reactions. 



METHOD OF IGNORING REACTIONS 

The history of what has been called the tuberculin 
delirium is still a little obscure, but it is certain that a 
large share in the discrediting of the remedy was due to 
inappreciation of the serious import of reactions in 
advanced cases of phthisis. The reactions then pro- 
duced could not be ignored ; it was often a question 
of kill or cure, in which the risk was too great to be 
overlooked. Even at that time there were voices raised 
both in Germany and in this country advocating the 
avoidance of severe reactions ; but they were drowned 
by the universal cries of execration at the apparent 
failure of the remedy on which so many hopes had been 
based, and it was not until the publication by Gotsch 
in 1901 of ten years' experience of administering tuber- 
culin in a country hospital without giving rise to severe 
reactions, that tuberculin treatment began to be 
practised again at all widely. 

It must not be supposed that during this interval tuberculin 
was not used at all as a remedy. Koch, who induced Gotsch 
to publish his results, wrote a short note to the paper in which he 
cited eight authorities, — five in Germany, two in Switzerland, and 
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one in England, — who were agreed that tuberculin was a remedy of 
value in a febrile cases of phthisis not too far advanced, and that 
it was advisable to avoid severe reactions. And the list is by no 
means an exhaustive one. But until the publication of Gotsch's 
results the prejudice against tuberculin amongst the medical 
profession itself was such that very few cases were available for 
treatment with tuberculin even by the few who specialised in the 
remedy. 

Gotsch set himself to avoid all larger reactions, but 
seeing that in one of Iris illustrative cases the tempera- 
ture passed 101° four times and once reached 103° whilst 
the close was still pushed, he must rather be regarded 
as the founder of the modern method of ignoring 
reactions. 

The method then takes for granted that a reaction ia 
an inevitable part of a course of tuberculin ; but that 
it is unwelcome and to be regarded in the light of a 
hindrance ; a disturbing factor to be got rid of as soon 
as possible in order to make way for the even progression 
of dosage up to a certain final large amount of tuber- 
culin. The method is the traditional one of Germany's 
largest popular sanatoriums at Belzig and Beelitz, prac- 
tised in succession by Moller, Pickert and Lowen- 
stein. Lowenstein adopted for some time the next 
method described, that of avoiding reactions, but 
discarded it again ; he does not even find it helpful to 
begin with a small dose but starts off in every case with 
0-2 of T repeated until it fails to give a reaction. In 
England the method is recommended and practised by 
Wilkinson and others who have followed him. 

Chart XV illustrates the immunisation curve in 
this method ; the relatively large initial dose producing 
a reaction and repeated until it is tolerated ; the rapid 
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Chart XV. — Method of ignoring reactions. Straightforward 
case, commencing with a dose producing a general reaction, 
which is repeated until tolerance is obtained, and so on. 

rise of dose with reactions reappearing at various points 
and tolerance now rising fast now slowly. 

Temperature charts are shown from Moller and H. 
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Chart XVI. — Method of ignoring reactions in its modern form. 
(From A. '.\loller, Lehrbuch der Lungentuberkulose, p. 238.) 

Clark ; the latter illustrating well an increased reaction 
with the same dose, ending in sudden tolerance, a 
phenomenon explained in an earlier section (p. 23). 




Chart VII. repeated. — Chart showing increasing reaction on re- 
petition of the same dose. (Kindly lent by Dr. Hilda Clark.) 

Other charts may be seen in Bandelier and Ropke's 
textbook ; although their method is approximating 
rather to that described under (3). 

It seems probable that there is a weighty objection to the 
pushing of tuberculin through the reaction limit. Insufficient 
time is allowed for the further development of sensitiveness which 
accordingly fails to activate the whole dose of tuberculin injected. 
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Chart XVII. — Illustrating the pushing of tuberculin beyond 
the limit of sensitiveness, when all immunisation ceases 
for the time. Normally (A) tolerance falls slowly and 
immunising responses return. (B) and (C) illustrate other 
possibilities. 

Hence it comes about {see Chart XVII) that sensitiveness and 
tolerance remain stationary while the dosage increases. It is 
evident that under these circumstances a sudden rise of sensi- 
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tiveness (p. 24) or less likely a drop of tolerance, may give 
rise to a sharp reaction ; and such a reaction may recur on 
repetition of a vastly smaller dose, as some of Denys' charts 
admirably illustrate. 



METHOD OF AVOIDING REACTIONS 

Gotsch as we have seen endeavoured to elaborate 
a method of avoiding reactions, in which he was not 
altogether successful. It was left to Sahli to carry 
the method to its logical conclusion ; to begin with doses 
so small, and increased by such small ratio, as to make 
the occurrence of even a minimal reaction remotely 
improbable. For the word " reaction " Sahli prefers 
to substitute " harm," regarding any increase in the 
existing inflammatory condition of the tubercular focus 
as harmful. He discards altogether the subcutaneous 
employment of tuberculin in diagnosis, holding it to be 
irrational to advocate a reactionless method of treat- 
ment, and then to produce reactions at its commence- 
ment. The treatment on these lines being incapable 
of doing any harm the disadvantage of treating a few 
patients in the absence of active tuberculosis is not 
material. He begins with a dose of 003 or less of TBk, 
repeating the same dose more than once and increasing 
on about a " twenty basis " (*ee p. 107) with a special 
series of dilutions of TBk of which each is but twice as 
strong as the preceding, instead of the usual multiple 
of ten. At the slightest sign of a reaction the dose is 
reduced and increased again with greater care, and the 
same small dose may have to be repeated for months 
at a time. The whole period of treatment extends 
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Chart XVIII. — Method of avoiding reactions. Straight- 
forward case, the dose remaining for long below the reaction 
limit, and then giving rise to an occasional minimal response. 

over a year or eighteen months at the shortest, perhaps 
much longer, and it is therefore a matter for the family 
doctor with maybe the assistance of the specialist. 
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On the same lines in a less extreme form Denys 
and Trudeau have worked, and it may be taken as the 
combined influence of these three in different parts of the 
world that the reactionless method has obtained such a 
firm hold. Sahli especially has established its claims 
with a wealth of reasoned argument that cannot be 
gainsaid. But there is a tendency for other workers 
to curtail the earlier stages of the course in the sense 
indicated under the next method. 

Chart XVIII illustrates the immunisation curve in 
this method ; the length of time that the dose may 
remain below the tolerance line and exert no immunising 
response ; and the slight and occasional character of 
the responses which do occur after the limit of tolerance 
has been reached. The course exerts no appreciable 
influence on the temperature curve, as is seen 
above. 



METHOD OF UTILISING REACTIONS 

This is the method adopted by the writers. It 
differs from the preceding in not laying so much stress 
on avoiding the possibility of reaction ; and from the 
first in regarding the reaction when it occurs as a guide 
to dosage, rather than as an obstacle. 

With efficient treatment indeed the writers frankly 
recognize with Turban the impossibility of avoiding 
reactions altogether, at the same time insisting on 
absolute rest when they do occur ; if this be done the 
reaction is often the starting point of more rapid 
progress. This view is entirely in accord with the 
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experience of slight reactions due to auto-inoculation, 
which have been utilised with such marked success by 
Paterson ; who writes as follows : — 

" After the sanatorium had been opened about 
eighteen months and further experience had been gained, 
I came to the conclusion that patients who had a slight 
rise of temperature (99°) as a result of overwork, and 
for whom in consequence rest for a few days had been 
prescribed, were not infrequently not only none the 
worse for this sequence of events, but rather the better. 
Some patients even appeared to date the commencement 
of their improvement from the period of rest following 
overwork." 

We shall see later that the local reaction generally 
gives the clue to an impending general reaction (p. 121) 
and the latter should not be lightly undertaken as there 
is an appreciable although very small risk in its 
occurrence, especially under certain conditions (sec 
p. 128). This risk is unquestionably less than the other 
risk of losing time by continuing indefinitely w'th doses 
which are producing no response. Romisch suggests 
that doses far below the limit of reaction have the 
efficacy of distilled water (we should rather say of normal 
saline) ; in this there is no great harm if hygienic treat- 
ment is being simultaneously carried out with success 
and with no pressure of time. But if tuberculin is the 
principal treatment, or if time is pressing, it must be 
efficiently given. 

This method consists then in pushing the dosage only 
until the occurrence of a reaction and then keeping it 
just below the reaction limit. In the words of Hamman 
and Wolman : 

t.t. H 
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" When we have reached the height of the patient's 
tolerance we quietly wait rather than force them on to 
higher doses through repeated reactions. And the 
question may be put if we are not accomplishing all 
that tuberculin can do by thus remaining just below the 
reaction point ? Certainly there is no clinical evidence 
to show that these patients do not progress as satisfac- 
torily as those going uninterruptedly to the higher 
doses." 

Quite a small dose is given to commence with ; a 
dose that cannot give rise to reaction, or so increase 
the sensitiveness (see p. 24) as to activate subsequent 
larger doses unexpectedly. This dose is then rapidly 
increased to the point at which a reaction occurs ; and 
by keeping a careful watch on the site of injection, this 
point may often be noted before the occurrence of a 
febrile reaction at all. After the limit of tolerance has 
been reached, the dose is increased on a much smaller 
ratio which must be determined by experience from 
case to case. If a careful chart be kept the limit of 
tolerance may often be observed in a depression of the 
temperature, a " flattening " of the chart. Latham 
and Inman state in this connexion : — 

" If we take the opsonic curve as representing accu- 
rately the immunity curve, it is obvious that the best 
method of administering tuberculin is progressively 
to increase the dose until a prolonged positive phase is 
produced by a particular dose (as is shown by the 
' opsonic ' curve and by the ' flattening ' of the 
temperature), and when this dose fails to produce its 
former effect to increase it." 

Which is doubtless the same phenomenon from the 
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Chart XIX. — Method of utilising reactions : the method 
of election, the dose being rapidly raised up to the re- 
action limit, then slowly, keeping close to this limit. 



laboratory side. In what follows we shall keep this 
principle in view for the majority of cases, pointing out 
where a certain amount of latitude may be allowed. 
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Chart XIX illustrates this method, the limit of 
tolerance being met at the fourth dose, when the " three 
basis " is reduced to a " ten basis " (see p. 107) ; the 
limit is here indicated by a slight local reaction and a 
flattening of the temperature chart. After this the 
immunising responses are sufficient and tolerably equal 
without rising to the level of clinical perceptibility. 



THE CHOICE OF A TUBERCULIN 

The choice of a tuberculin has been considered from 
various points of view in Part I (pp. 35-42) to which 
the reader is referred back. Several tuberculins were 
there recommended for use. 

There is little to add that is specially applicable to 
the tolerance method, which does not come more natu- 
rally under various points in the succeeding paragraphs. 
But for the sake of clearness and uniformity, the reader 
is advised to concentrate his attention on two, or at most 
three, tuberculins, and these may well be T, BE and 
TBk. This recommendation has recently been endorsed 
by no less an authority than Penzoldt, who himself sub- 
mitted to treatment with tuberculin at the time of its 
introduction and ascribes his subsequent career to this 
circumstance. We believe that T may and can be used 
on any and every occasion ; but it is certainly easier 
to surmount the initial difficulties of dosage with TBk 
and safer to use BE for febrile and highly sensitive 
ca^es. One of the writers has for years used TBk 
without encountering any of the difficulties in dosage 
described by other administrators. He has formed the 
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impression that TBk is the easiest tuberculin to admin- 
ister whilst possessing very high specific content, but 
he would not suggest its exclusive adoption as the 
exj3erience of others with T and BE has been equally 
satisfactory. 



THE INITIAL DOSE 

Two considerations are of weight in choosing the 
initial dose : — 

1. It must not produce a severe reaction or indeed 
be likely to produce a reaction at all. 

2. It must not be so small as to delay unnecessarily 
the attainment of an immunising response. 

1 . In recent cases of early phthisis, where sensitiveness 
may be very high and tolerance as yet undeveloped, a 
reaction may be provoked by even a minute dose of 
tuberculin. Most writers state that they have not seen 
a dose of 001 produce a febrile reaction, and the few 
recorded instances where a smaller dose has done so 
were in cases where there was a tendency to febrility. 
These febrile cases demand separate consideration (see 
p. 138). and what is said here is intended to apply in the 
main to patients without fever. In more advanced 
cases, where it is essential to avoid an initial reaction, 
it is fortunately not a difficult matter as some sponta- 
neous tolerance is already present reducing the reac- 
tivity. The reaction produced by a minute dose in an 
early case is almost always harmless, for in the first 
place the tissues are well able to withstand the small 
charge of toxin ; the focal reaction tends to be slight 
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in a closed lesion on account of the relatively small 
lymph flow where there is no outlet ; and this reaction 
in the focus brings no risk in the absence of any con- 
siderable area of consolidation. It is rather the secon- 
dary inflammatory area surrounding actual tubercular 
tissue in which focal reaction is apt to have a marked 
influence for good or for bad. 

2. The dose must not be unnecessarily small since no 
satisfactory immunising response will occur until it 
approaches the reaction limit. But in the method 
adopted the initial dose is rapidly increased up to this 
limit and may reach a tenfold dose in four injections and 
a hundredfold in eight injections. The delay is there- 
fore inconsiderable and the disadvantage overborne by 
considerations of safety. 

We therefore recommend the adoption of a uniform 
initial dose of 001, being the one-thousandth part of a 
cubic millimetre of the original fluid of any tuberculin 
on the market. It is contained in 1 c.c. or a whole 
syringeful of dilution (V).or in 1 c.c. or a single division 
of the syringe of dilution (T). The preparation of 
these dilutions has been described on pp. 55-59. The 
chart repeated here gives at a glance the equiva- 
lent of this dose in milligrammes of solid substance 
or other measurements which have sometimes been 
used. 

The reasons for adopting this uniform dose may be 
restated briefly : — 

1. Simplicity. — The dose can be easily remembered 
and simply and accurately administered with no trouble- 
some calculation. 

2. Safety. — It is a close that cannot give rise to a 
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dangerous reaction, and will probably give rise to no 
reaction at all. 

(N.B.— Febrile cases are excluded for separate 
consideration.) 

3. Expediency.— The patient is not alarmed by any 
unpleasant consequences from the first dose ; and since 
it can be rapidly increased, the delay in producing an 
immunising response is not material. 

If this standard for the initial dose is held to be arbitrary the 
reader is referred to the following table of initial doses given by 
writers with large personal experience of the various preparations 
of tuberculin. 

T (including PT as well as the unconcentrated extracts TO, 

PTO and BF). 

(Where no letters are appended to the name, T is to be 
understood.) 

•001 to 00001, Denys (BF), Hamman and Wolman. 
■001, Hammer, Wolff-Eisner, Savoire. 
•01 to -0001, Weddy-Poenicki. 
•01 to 001, Roily, Philippi. 
•025, Aufrecht, Neumann. 
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■1 to -001, Bandelier and Ropke. 

•1 to -01, Gotsoh. 

•1, Moller, Philip, Freymuth. 

■2, Lowenstein. 

■5, Wilkinson (PTO). 

Where two figures are given the smaller refers to the dose for 
febrile cases. The list makes no pretension to completeness, but 
it is a fair sample of the practice of actual clinicians. The 
figures above '1 are attached to the names of those who do not 
hesitate to produce initial reactions. '1 and below are given with 
the intention of producing a response short of a clinical reaction. 
Freymuth has found '1 to be about the limiting dose for the new 
albumose-free tuberculin extract of Koch known as ATh (Alt 
Tuberculin hell). 

TR and BE (including the bovine and other preparations). 

•0001, Rothschild. 

■002, King (New York). 

■005, A. E. Wright, Neumann. 

•01 to 002, Latham and Innian. 

■01, Bosanquet. 

■02, Krause (GSrbersdorf). 

•025 to -017 Hyslop Thomson. 

•1, Gotsch, Moller. 

•2 to -02, Bandelier and Ropke, Philip. 

•2, Heron, Romisch, Weicker. 

•4 to -04, Litzner. 

•5, Krause (Hanover). 

It will be noted that the general consensus is higher than the 
dose suggested in the text ; and it is in the use of these prepara- 
tions that a dose exceeding -001 may sometimes be given at the 
start. But this dose is still recommended for routine use. 

TBk. 

•000025, Rollier. 

•001, Philip. 

•002 to -0002, Amrein. 

•006 to -001, Sahli. 

Here -001 is about the average dose. One of the writers has 
long used a dose a little larger than this and has never been 
obliged to reduce it, while at the same time it has always evoked 
a satisfactory immunising response when the blood has been 
tested for bacteriotropic substances. 

Mention must be made here of attempts which have 
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been made to determine in advance the most suitable 
dose of tuberculin to inject. Saathoff has proposed to 
use the diagnostic tuberculin injection as a guide to the 
therapeutic dose ; but, as we have seen, any considerable 
sudden dose of tuberculin may so increase the sensi- 
tiveness, with or without affecting tolerance (see p. 24), 
as to afford no clue to the dose which can be adminis- 
tered afterwards short of producing a reaction. A 
much more fruitful line of inquiry is that of White 
and Graham developed further by White, Norman 
and Ziiblin. They perform simultaneously a series 
of cutaneous (v. Pirquet) tests with the same volume of 
various dilutions of T, noting the dose which produces 
a reaction of a certain intensity as determined by the 
size of the papule. They then inject subcutaneously 
after a suitable interval the dose which has given this 
standard cutaneous reaction. The method has been 
alluded to earlier under the heading of diagnosis (see 
p. 63) ; it has not yet been worked out sufficiently 
in actual practice ; but the writers believe it likely to 
afford valuable information as to the degree of reactivity 
existent at any particular moment. 



INCREASE OF DOSE 

In accordance with a practice which is nearly univer- 
sal we have described the preparation of tuberculin 
dilutions on a decimal system, each successive dilution 
being ten times weaker than the preceding one. And 
in administering we proceed each time from the weaker 
to one ten times stronger, i.e. in a geometrical progres- 
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sion. The syringe, on the other hand, is divided into 
ten equal parts, and if we increase the dose a division 
at a time, we are proceeding only in arithmetical pro- 
gression. The result is that in advancing to the next 
stronger solution and continuing with single divisions 
of the syringe we suddenly increase the dosage. To give 
a concrete example, the successive doses reckoned as 
divisions of the first dilution may be : 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 2r), 30, 40, etc., when it will be noted at once 
that at 10, 20 there is a sudden increase, the dose being 
doubled instead of being increased by one-ninth. It is 
exactly at these cliffs in the dosage that reactions are 
likely to occur ; and they do as a matter of experience 
occur here in the 23ractice of those who increase their 
doses on these lines. It may be advisable to double 
the dose sometimes at the risk of producing a reaction ; 
but this should be done deliberately and with open 
eyes, and not merely to satisfy the calibration of a 
syringe. 

To avoid such cliffs the simplest method is to insert 
a dose, say 1 -5 between 1 and 2, and to miss out some 
of the higher divisions, giving let us say the series 1, 1-5, 
2, 3, 4, 5, 6, 8, 10, 15 and so on. Bandelier and Rbpke 
give 1, 1-5, 2, 3, 5, 7, 10, 15, etc. Neumann uses the 
series 1, 13, 1-6, 2, 2-5, 3, 4, 5, 6-5, 8, 10, 13, 16, etc. 
But all these are merely makeshifts and there is no 
logical way of dealing with the increase of dosage except 
by making it the same multiple from dose to dose ; e.g. 
to double the dose each time, or to increase it by one- 
half or one-quarter or some other fraction. Pope at 
Lawrason Brown's suggestion worked out a scale on 
these lines, in which it is only necessary to decide how 
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Chart XX. — Scheme of dosage in geometric progression. In 
any series each dose is the same multiple of the preceding one. 
Above : the numerical values in divisions of the syringe. 
Below : the same given graphically in length of the barrel. 



many doses of a particular dilution will be used and 
refer to this number on the scale to find the exact doses. 



108 IMMUNISATION WITH TOLERANCE 

Chart XX reproduces Pope's figures with certain 
alterations and omissions. He called the scale a 
" logarithmic " one, presumably because it can only 
conveniently be worked out with the aid of a logarithm 
book ; but there is nothing logarithmic about the results 
which are simply a series of columns of figures in geo- 
metrical progression. Below is given a graphic repre- 
sentation of the " three basis," " four basis," etc., as 
they may be called, with a tracing of Lieberg's syringe 
showing the actual length of the barrel and size of the 
divi ions. 

The three basis and four basis are only suitable for 
the rapid increase of do-e before the reaction limit has 
been reached. After this point the ten basis is the one 
commonly adopted. If with this there is a tendency 
towards repeated reactions the twelve or fifteen basis 
should be tried. The twenty basis may occasionally 
be desirable where it is found difficult to raise the dose 
at all, but such an event has not occurred in the expe- 
rience of the writers. It will be evident at once from 
the graphic representation that only in its upper part, 
or between 5 and 10 divisions of the syringe, can the 
doses of the twenty basis be measured with any claim 
to accuracy with this syringe. If therefore such a case 
is met with in practice, after ten divisions have been 
reached, the administrator should proceed with a solu- 
tion only twice and not ten times as strong, giving first 
five divisions and then proceeding as before with 50, 
6-3, etc. Sahli has elaborated a dosage with a multiple 
of two instead of ten, to which reference may be made. 
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THE INTERVAL 

The interval is as we have seen the crucial point in 
the production of tuberculin tolerance and is deter- 
mined by balancing two factors — 

1. The second dose must not be given until there 
has been an immunising response to the first. 

2. It must be given before the tolerance produced 
by the first has returned to its original level. 

In determining the first point both clinical and labo- 
ratory experience can be adduced. In the first tuber- 
culin era doses were given every day and it was evident 
in some cases there was no adequate response, although 
probably even then in the majority of cases the res- 
ponse was sufficient and the febrile reactions diminished 
from day to day. In other cases a summation of 
reactions occurred and resulted in fever of continued or 
remittent type. Nowadays the majority of clinicians 
work with an interval of from two to five days, with a 
preference for three to four days, or injections twice a 
week. And the interval is generally lengthened to a 
week after a dose of 10 has been reached. 

Laboratory experience points in the same direction 
The negative phase has in the writers' experience never 
lasted longer than three days in any instance where the 
dose was carefully chosen with due consideration of 
the clinical factors. 

Opsonic estimations carried out by one of us have 
indicated that the negative phase tends to shorten during 
the production of tubercular tolerance, and that even 
with effective immunising doses it may be twenty-four 
hours or less. On the other hand tolerance, after 
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reaching its maximum for any dose, falls rather rapidly 
during the early part of the course, and an interval of 
three to four days cannot be exceeded. But after the 
doses have reached a certain level, the interval can be 
lengthened. This is best illustrated by the final stage of 
a tuberculin course, when it is found that the maximum 
dose can be repeated at an increasing interval, up to a 
month or longer, without a return of reactivity. 

The following is a summary of the intervals in the practice 
of various clinicians : — 

Twice weekly for the smaller doses : Hamman and Wolman, 
J. B. Hawes, J. A. Miller, Wilkinson, Litzner, Moller, Neumann, 
Sahli ; increasing to a week or longer with the larger doses. 

A shorter interval than half a week for the smallest doses : 
Bandelier and Ropke. Philippi, Romiseh. 

We advise starting with an interval of half a week 
and continuing with it until the reaction limit has been 
reached and passed. When there is clear sailing again 
and a dose of 10 has been reached the interval is in- 
creased to a whole week, returning always to half a week 
if difficulties are encountered. When the maximum 
dose has been rea hed the interval should be gradually 
increased to ten, fourteen and twenty-one days, and 
finally repeated once a month as long as the treatment 
is continued. 



THE FINAL DOSE 

In various contexts we have spoken of increasing the 
dose of tuberculin over a prolonged period, without 
arriving at any conclusion as to the size of the dose 
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which is to be reached in any particular case. The 
considerations determining the size of this final dose 
may be stated as follows : — 

1. To continue to produce a series of adequate 
immunising responses over a sufficient time. 

2. To produce a sufficient degree of tolerance to 
counterbalance any possible auto -inoculation. 

3. To maintain this tolerance over a length of time 
sufficient to allow of an entire quiescence of the disease. 

1 . In many cases after an initial stimulus to the natural 
healing processes has been given by the tuberculin, 
these processes are adequate to cope with the disease 
and it is unnecessary to rise to a large dose at all. There 
are on the other hand sluggish processes which need 
repeated and prolonged artificial stimulation, and in 
these a larger dose must be reached before the course 
can be suspended. 

2. The size of an auto-inoculation must vary within 
wide limits according to the extent of tubercular tissue 
and its relation to the blood stream. The amount of 
what we may call auto-tolerance is a rough guide to the 
size of the doses of auto -tuberculin which have been 
absorbed ; but, as we have seen, tolerance is a product 
of properly spaced and increased doses such as can 
hardly occur spontaneously except under the influence 
of " graduated labour." The measure of auto-tolerance 
is the dose at which reactivity is first encountered. 
And in disease with marked symptoms the point at 
which the symptoms first begin to improve (and the 
point may be a very definite one) marks the dose of 
injected tuberculin which has reached the size of an 
auto-inoculation. It would be helpful to know the 
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value of an auto-inoculation in terms say of T. Those 
with experience of the treatment of moderately severe 
and advanced cases find that improvement may some- 
time be delayed until a dose of T 100 or more has been 
reached. 

3. It is obvious that tolerance should be increased a 
little beyond the immediate necessity of the moment, 
to have as it were some in hand for emergency ; and it 
would probably be a good rule to increase it to a dose 
tenfold that required to obliterate the effect of auto- 
inoculation. 

Allusion is frequently made to an " optimum " dose in 
the course of specific treatment, meaning apparently 
a dose which produces satisfactory results without 
having to be increased, at all events for the time. In 
most cases this is probably the point at which reactivity 
is encountered and adequate immunising responses 
b?gin {see p. 98 and Chart XIX ) ; and as we have seen 
it is then necessary to increase the dose more slowly, 
possibly even so s'owly that a twenty basis is necessary ; 
but for all that it should be increased, tolerance is yet 
insufficient. 

These considerations will generally give some clue 
to the final dose to be reached, but it is still necessary 
to fix some limit in those cases in which the course has 
indicated no point to stop before. This limit has 
generally been placed at 1,000 for either T, BE or TR, 
being 1 c.c. of the original solution. It is difficult to 
find any justification for this dose, which appears to have 
been chosen as the largest quantity of the stock tuber- 
culin which can conveniently be administered without 
refilling the syringe. There is a very large consensus 
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of opinion that equally satisfactory results have been 
obtained with one-tenth this dose, or 100 ; and it is 
quite credible that the apparent extra advantage of the 
higher quantity may consist solely in the longer time 
during which the patient is under observation and con- 
trol and tuberculin tolerance persists. It seems to the 
authors that these ends would bo better secured by 
insisting in every case on keeping the patient under 
observation after the end of the course and on renewing 
the specific treatment if it seems desirable. 

On this point Petruschky (Danzig) has always laid 
special stress. From his experience in association with 
Koch in Berlin he came to the conclusion that it is 
rarely possible to produce the maximum benefit from 
tuberculin in a single course ; although Koch spared no 
pains to assure this on account of the difficulty of keep- 
ing out-patients under observation for a second course of 
treatment. He accordingly worked out what has since 
been always known as the " Etappen " method, Etappe 
being a military term denoting a day's march ; the 
method consisting accordingly of a series of marches 
separated by halts. The maximum dose of any series 
he fixed at 50 to 100. Treatment and interval alternate, 
each of about three months' duration, and the whole 
course lasts some two years. 

The writers consider that this serial method is not 
an aim in itself, but that the longer period of observ- 
ation and control is very desirable ; and Petruschky's 
method may sometimes be the best means of attaining 
this. 

Larger doses than 1,000 have been given by a few 
clinicians and for the most part abandoned again. 

t.t. i 
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On the authority of his son's statement Gotsch gave 
up to 6.000 or 8,000 of T ; and Schlossmann even gave 
20,000 (20 c.c.) to children. It is not certain that 
any one injects more than 1 ,000 now ; and the tendency 
has been for those who give as much as this to reduce 
the dose rather than for others to come up into line 
with it. 

Stating the practice of various authors categorically we find : — 

More than 1,000, only Gotsch, Schlossmann. 

Reach 1,000 in nearly every case, Bandolier and Ropke, 
M. Wolff, Lowenstein (500), Cevey, Litzner, Wilkinson. 

Reach 1,000 in many cases but strictly individualise and 
stop at the " optimal " dose in other cases, Hamman 
and Wolman, J. A. Miller, Moller, Romiseh. 

Stop at 50 or 100, Liidke, Neumann, Turban. 

At a smaller dose, 3 Wolff-Eisner, 1 Rothschild. 

We conclude : — 

1. That the dose should be increased until at least 
tenfold the quantity at which reactivity is first met has 
been given. 

2. To stop at 100 where no indication has occurred 
to stop before. 

3. Only to give more than 100 : 

(a) in an advanced case where symptoms have 
not improved up to this dose, 

(b) when the patient cannot be kept under 
observation. 

4. Not to exceed 1,000 in any case. 

DURATION OF TREATMENT 

The length of a course of specific treatment cannot be 
foreseen. The average time given by most authors is 
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six to nine months. Of this time the first three months 
is the most important, as it is then as a rule that the 
difficulties occur and are overcome. Of the last 8 
cases of Stadium I treated by one of the writers with 
TBk an average period of twelve weeks was required 
to increase from an initial dose of 003 up to a mean 
final one of 96 ; the average number of injections being 
twenty-four and no general reaction occurring. The 
cases were all under close observation although not all of 
them in a sanatorium. 

More advanced cases, or those of long-standing, will 
naturally require a longer period of treatment. In a 
recent case, the time from the onset of symptoms, or the 
probable time during which the disease has been active, 
may be taken as a rough guide to the time required for 
treatment. 

The method adopted has a great influence on the 
duration of treatment. If reactions are ignored it is 
easy to reach the final dose with much greater rapidity 
than where they are utilised. Neumann for instance 
has given the duration of an ideal case as 37 doses (5 
4 days = 148 days ; but adds that the ideal case never 
occurs in practice ! In the method of avoiding reactions 
many months may be passed before a real immunising 
dose has been reached ; and on the fines of Denys and 
Sahfi the course necessarily lasts for years. In some 
cases this is an actual advantage in itself, in that observa- 
tion and control are thus prolonged ; but L. Spengler 
points out that in other cases patients are liable under 
these conditions to inject themselves, and that in point 
of fact Denys acquiesces in this. 

The duration of treatment on the method which 
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we recommend is intimately bound up with the attain- 
ment of the particular final dose which has been found 
desirable. Other considerations have guided adminis- 
trators, and some of these may be found of help. They 
can conveniently be grouped under three headings : — 

1. Biological. — Jochmann uses the obliteration of 
the cutaneous reaction of v. Pirquet as a test of the ter- 
mination of treatment, finding that this sometimes was 
delayed until T 500 had been injected. Beninde also 
injects on Koch's recommendation until the cutaneous 
reaction is no longer given either with undiluted T or 
BE of threefold strength. It is difficult to see what 
these tests prove except that tuberculin is tolerated, 
which is already being demonstrated by the treatment ; 
it appears evident that if tuberculin is tolerated internally, 
it will be also tolerated by the skin. It is unlikely 
that help will be obtained in this way. 

2. Symptomatic. — -Treatment should be continued 
so long as symptoms continue to improve. This indi- 
cation is vague but real. As long as there remains 
any sputum or any bacilli in it there is still a possi- 
bility of tuberculin doing something more. Schnoller 
in discussing this aspect of treatment with BF thinks 
that the length of time has more to do with the symp- 
tomatic indication than attainment of any particular 
dose. 

3. From Experience. — .Experience shows that it is 
wise to continue some little time after the sputum and 
other symptoms have disappeared. Latham says that 
as it is not known how long the immunity lasts after 
the injections are stopped it is well to continue after 
the apparent maximum of gain. 
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We may summarise thus : — 

1 . The duration of treatment varies from three months 
upwards. 

2. It depends largely on the method ; if that of 
utilising reactions is adopted, the duration is the time 
required to reach the individual final dose and to 
maintain it as long as is necessary. 

3. Treatment should continue as long as symptoms 
improve or active disease is present ; 

4. And as a precaution for some time after. 

REPETITION OF THE COURSE 

After the course of specific treatment has been finished, 
the case being still under observation, it remains to in- 
quire what are the indications for a repetition of the 
course. We will assume that the primary course pro- 
duced an adequate series of immunising responses and 
a degree of tolerance under which the disease became 
quiescent. After treatment ceases tolerance falls and 
on the rapidity of this fall depends the time at which 
reactivity to a moderate subcutaneous dose of tuber- 
culin returns. At the same time, if the disease remains 
quiescent, sensitiveness falls likewise, ■ and it is quite 
probable that in a favourable case the sensitiveness 
may fall nearly as rapidly as tolerance, and that the 
difference between them, or the reactivity, may never 
return to the extent of a positive subcutaneous test. 
But two other possibilities are present : 

1. A recrudescence of the disease may increase 
the sensitiveness again and give rise to a return of 
reactivity. 
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2. Tolerance may drop so fast in relation to sensitive- 
ness that reactivity returns without any recrudescence 
of the disease. 

These alternatives are illustrated graphically by 
Chart XXI opposite, which shows the variations of 
sensitiveness and tolerance throughout life for an 
individual case of tuberculosis. 

We cannot therefore follow those clinicians, and there 
are many who regard a return of reactivity as the 
criterion for the repetition of the course. Petruschky, 
for example, who is the father of the serial treatment, 
states that, where disease is active, reactivity returns 
in three months and that the specific course should then 
be recommenced. Bandelier, Moller, Ropke and 
Wilkinson give their patients a test dose of T 10 sub- 
cutaneously every three months and recommence 
tuberculin treatment where a reaction occurs. This 
procedure has the merit of simplicity and would re- 
place the necessity of any exercise of judgment ; but 
we regard it as certain, alike in theory and practice, 
that reactivity may return without recrudescence 
of the disease and without any necessity for renewed 
treatment. The converse is also equally true. Hammer 
cites a case of a woman of 25 in whom after a tuber- 
culin course ending with T 1,000 the subcutaneous test 
remained negative, but who nevertheless broke down 
again after three years. And it is very probable that 
in chronic progressive disease tolerance is kept up by 
auto-inculation and its retention is not necessarily a 
favourable sign. Finally it is a matter of common 
knowledge that reactivity is lost where the organism 
fails to res2)ond to a severe reinfection. 
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The cutaneous test is positive when as much sensitiveness is present 
as is represented by 2 mm abase the base line of the diagram ; 
the subcutaneous test when 5mm present, and not neutralised by tolerance 



A. Childhood Infection atJ+yrs (I) Sensitiveness rapidly developed and 
rises white the disease is active until 8yrs. (2)Then falls steadily 
until at IByrs. the subcutaneous test is negative, and at 25 yrs. 
the, cutaneous, unless reinfection takes place (light dotted line) 

B. Adult Reinfection in a series of relapses (l)(2)&(3) between 22625 
years Subcutaneous test positive ayain until neutralised by the 
rising tolerance of a course of tuberculin treatment . At (4J 
tolerance has dropped sufficiently below sensitiveness for the 

cutaneous (but not the subcutaneous) test to become again positive . 

C. Relapse (I) with sudden fall of sensitiveness (£) in the final stage 
when all tuberculin tests are negative . 
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Chart XXI. — Illustrating the development and variations 
of sensitiveness during life, its relation to tolerance, and to 
positive cutaneous and subcutaneous tests. 
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The indications for repetition fall under the same 
three headings as before : — 

1. Biological. — This has already been discussed, 
and we need only add that no biological test will 
in itself decide the necessity for repeating a tuberculin 
course. But if there is reason to suspect a recrudes- 
cence, this will be rendered more probable if the re- 
activity has risen and especially if the body is sensitive 
to a small dose or to a low dilution of tuberculin 
(refer back to p. 62). 

2. Symptomatic. — The return of sputum or the 
reappearance of tubercle bacilli, of cough, or indeed of 
any symptoms which had passed off during the primary 
course, should suggest a secondary one. In those cases 
in which the primary course had apparently not exerted 
the maximum possible benefit, it should be repeated 
after an interval. 

3. From Experience. — Clinical experience of those 
who have tried serial treatment is strongly in its 
favour. The family practitioner who can keep his 
patient under observation may bear it in mind as an 
alternative and it certainly may have its place where 
for any reason the primary course has been suspended 
before the desirable final dose of tuberculin has been 
r. ached. 

Method . — For the repeated course the lessons of the 
primary should b? taken to heart. It will be known 
at what stage reactivity is likely to be met ; and the 
dose can generally be safely doubled up to this limit. 
After it has been reached progress can probably be on 
the six basis if the ten basis was used berore and the 
whole course last perhaps hah or two-thirds the time of 
the primary. 
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THE UTILISATION OF REACTIONS 

We have termed the method recommended in this 
book for the administration of tuberculin the method 
of utilising reactions, and must now discuss in some 
detail how reactions are to be utilised in the immunising 
course. 

1. Utilising the Local Reaction. — The local 
reaction is in itself of no importance except i'i so far 
as it indicates a local formation of antibodies : but it 
is a most valuable guide to the occurrence of the other 
reactions. The local reaction may be situated in the 
subcutaneous tissue where the tuberculin was placed 
by the syringe — known then as the depot reaction, 
or in the skin itself — the needle-track reaction. The 
slighter grades of depot reaction are only appreciable 
by jjicking up a fold of skin between the finger and 
thumb ; but even these are of importance. The 
needle-track reaction is of less significance as it is the 
result of a trace of tuberculin remaining in the punc- 
tured skin giving rise to an intra-cutaneous reaction, 
known to be the most sensitive of all the tuberculin 
tests. 

The occurrence of a local reaction of even the slightest 
grade should always be taken as evidence of the limit 
of tolerance being reached and of a therapeutic action 
being exerted. When it occurs the dose should not 
be increased, nor should the interval be extended, but 
the same dose should be repeated at a different site, 
when one of three things may occur : — 

(1) The local reaction may be less or may be absent. 
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In this case repeat the same dose again and continue 
to do so once more after an injection has caused no 
trace of reaction ; then increase in a ratio not greater 
than the ten basis. 

(2) The local reaction may remain the same. In 
this case the same dose is to be repeated indefinitely. 
There need be no fear that time is being wasted, the 
local reaction is itself a certain indication that the dose 
is not inert. At the same time the lesion should be 
very carefully examined for evidence of focal reaction 
and this will in such cases often be found. 

(3) The local reaction may increase and a general 
reaction occur. This is much the least common of the 
three alternatives and rarely occurs except at the very 
beginning of the course. In fact it may almost be 
taken as evidence that the proper dosage has not been 
found, and that probably the rise has been too rapid. 
Or some unnoticed intercurrent affection has reduced 
the reactivity which has again asserted itself. Measles 
is known to do this in a very marked degree. 

And here we may usefully allude to the phenomenon 
of hypersensitiveness, described for the most part 
by adherents of the method of ignoring reactions, who 
assert that it is specially apt to occur with the repetition 
of the same small dose. They state that it is a serious 
complication, that it may detrimentally affect the 
general health, and sometimes render the further con- 
duct of specific treatment impossible. The theoretical 
aspect of the question has already been discussed in an 
earlier section (.see p. 23) where it was seen that the 
repetition of the same initial dose may produce an 
increasing sensitiveness with insufficient tolerance and 
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an increasing reaction ; and further that this result 
was not produced on starting with a smaller dose 
and working up, when tolerance was developed pari 
passu with increasing sensitiveness. This so-called 
hypersensitiveness then is really a result of commencing 
with too large a dose and it does not occur when 
the principles of the method we recommend are 
understood and put in practice. 

Denys' expe "ience bears out these views ; he 
finds the causative factors of hypersensitiveness to 
be:— 

1. Beginning with too large doses, 

2. Increasing the dose too rapidly, 

3. Or increasing the dose after a reaction, 

which are all conditions under which sudden alterations 
of sensitiveness are likely to occur. Of the deliberate 
use of this same hypersensitiveness in diagnosis 
mention has already been made. Koch observed that 
where a dose of tuberculin given subcutaneously for 
the purpose of diagnosis produced a slight local without 
general reaction, the repetition of the same dose was 
practically certain to produce a stronger reaction, and 
this sequence was of great significance in diagnosis. 
Roily has found this hypersensitiveness occur when the 
interval between the injections was five to eight days, 
which is as we have seen too long a period for the 
satisfactory development of tolerance to small doses. 

In discussing the local reaction mention should be 
made of the fact that there are certain non-specific 
factors in its production : — 

(1) The volume of the fluid injected is not without 
influence : the same dose of tuberculin contained in 
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1 c.c. is more likely to produce a reaction than if it 
were contained in but five or two divisions. It is the 
other way with the general reaction and Sahli especially 
has shown the greater probability of this occurring 
with the same dose in a greater concentration. The 
writers have however not been able to confirm this. 

(2) A big or a blunt needle is more likely to produce 
local reaction, and this is an additional reason for using 
line platinum-iridium needles and keeping them sharp. 

(3) Sepsis need hardly be mentioned. It is so easy 
to be aseptic and the precautions are so simple that 
no one would ri k being anything else. 

To sum up : We believe that if the local reaction be 
carefully studied in a therapeutic course of tuberculin 
properly closed, it will lead to the avoidance of general 
reactions in any but exceptional cases. 

2. Utilising the General Reaction. — After what 
has been said it will be evident that a general reaction 
is not a very frequent occurrence in properly conducted 
specific treatment. But a reaction is not necessarily 
manifested on the chart by a rise of temperature. 
Latham and Neumann have independently called atten- 
tion to a characteristic flattening of the chart, occasioned 
by the obliteration of the normal daily variation for one 
day or sometimes longer. The latter has aptly termed 
this a " depressor " reaction and it indicates a dose 
which has been efficient and not excessive. Even under 
the old regime in 1891 Heron noted in one case a fall 
of temperature after some injections of the series. 
The depressor reaction cannot be counted upon as a 
clinical control, but when it is seen it gives an added 
sense of security. 
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On the other hand the febrile reaction requires : — 

(1) Firstly, rest. — And it is safest to let the rest take 
the extreme form of " typhoid rest " recommended by 
Paterson in spontaneous reactions. The patient is 
kept absolutely to bed and not allowed to get up until 
the temperature has fallen again. This applies to all 
cases but a fortiori to reactions in advanced or febrile 
cases, in whom the rigid observance of this measure 
may make the whole difference between a helpful 
incident in recovery and a dangerous complica- 
tion. 

The writers are aware that both in Germany and in 
England closed cases of pulmonary tuberculosis are 
being treated in ambulant practice with dose after 
dose producing severe general reaction, for which the 
patient has lain up at home ; and that these cases for 
the most part do well and the practice appears to be 
unattended with risk. The evidence is not complete 
that there is no risk, even though it certainly is small. 
And if the severe febrile reaction were a frequent and 
necessary part of a specific course it could hardly be 
treated by typhoid rest. But, as we have said, the 
febrile reaction is the exception in properly conducted 
tuberculin treatment and can therefore be accorded 
exceptional treatment. 

(2) Secondly, reduction in the Dose. — As soon as 
the reaction has completely passed off, a smaller dose 
should be given which it is quite certain will not cause a 
reaction. One-tenth of the reactive dose, i.e. the same 
quantity of the next dilution, will serve in most cases. 
The increase is then on the ten basis until the point is 
passed again. 
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3. Utilising the Focal Reaction. — It is rational 
to suppose that the local gives a fair clue to the occur- 
rence of a reaction at the focus of the disease. Unless 
it is visible, it is only when the focal reaction attains 
some intensity that it is appreciable to physical examin- 
ation ; and this is generally the case when a general 
reaction is produced. We know already that the latter 
is caused by about ten times the dose required to 
produce a well marked local reaction. 

Hence with the method here recommended, a focal 
reaction giving rise to appreciable physical signs is un- 
common, and it is much more frequently evident in an 
alteration of the sputum, generally a decrease followed 
by a more prolonged increase, and less often some 
blood staining (see also p. 132, evidences of success). 

But what we may call the subclinical focal reaction, 
in the form of a gentle hypersemia producing a freer 
lymph flow through the focus with more abundant- 
antibodies, is one of the principal factors in the treat- 
ment, and it is towards utilising these beneficent re- 
actions that all effort is directed and every precaution 
taken to prevent them becoming harmful. 



THE REACTION AS A SOURCE OF DANGER 

The local reaction may be a trifling inconvenience 
but cannot on the principles enunciated here be a 
serious discomfort, much less a danger. 

The general reaction, which is principally a toxic 
effect on the central nervous system, cannot in the 
grade here recommended do serious harm. In a 
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brain of less than normal stability the reaction may 
of course produce unpleasant symptoms : an attack 
of migraine may be started, neurasthenic symptoms 
increased, a fit caused in an epileptic, and the like. 
Headache, insomnia or depression may be much accen- 
tuated in those liable to them. But all these are nor- 
mal incidents of a slight upset of such a nervous system 
and can scarcely be regarded as serious dangers. Only 
occasionally will the nervous symptoms be severe 
enough to demand a suspension of treatment, but 
cases do occur in which the tuberculin, as Turban sug- 
gests, has an action on nerve tissue akin to that of 
tetano-toxin. 

Other manifestations of the general reaction have been des- 
cribed as " complications " of tuberculin treatment. A rigor 
may precede the rise of temperature : during the fever there may 
be pains in the joints : jaundice or a purpuric or scarlatinal rash 
may appear ; or albuminuria be present. These are all evidences 
of a severe toxic dose having been administered and point to a 
very faulty method. 

An exception must be made however for transient albuminuria. 
Its great frequency in tuberculosis apart from specific treat- 
ment has already been mentioned, and the appearance of a trace 
of albumen after an injection is probably a very frequent occur- 
rence. The practitioner should however always be on his guard 
and remember that this may be due to a focal reaction in a 
tubercular kidney. 

The focal reaction is not only one of the principal 
factors in tuberculin treatment but it is also the one 
possible source of serious danger. On this danger it is 
necessary just to touch, since the borderland between 
utility and danger is not a broad one ; although we 
believe that the precautions mentioned in the last 
paragraph, carefully and thoughtfully applied, will 
avoid the danger altogether. 
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The dangers which have been adduced are in general terms : 
1. Mobilisation of the tubercle bacillus. 
•2. Local extension of the disease. 

1. Virchow was responsible for the conception of the tubercle 
bacillus, previously lying quiet and inert in the lesion, being 
drafted out to various parts of the body as the result of tuber- 
culin reactions ; the word " mobilisation " passing into common 
use as tli" term descriptive of this dreaded result. The concep- 
tion is now scarcely more than of historical interest, especially 
since evidence has accumulated that tubercle bacilli freely cir- 
culate in the blood in all stages of the disease without giving 
rise to miliary tuberculosis. 

We should not be too ready to attribute every misfortune 
occurring during treatment to the tuberculin itself. J. B. Hawes 
mentions the onset of meningitis two days after an injection of 
BF 1 and Denys a complementary instance of the suggestion of 
BF to a patient being followed by the same symptoms. 

2. There is every reason to expect an extension of the disease 
when a, violent reaction occurs in a focus surrounded by tissues 
of lowered resistance and invaded by inflammatory products 
when these tissues, besides being of low vitality, are deficient 
in protective antibodies. That these conditions, however, are 
seldom present is testified to by the rarity of such an extension 
even when focal reactions are carelessly caused, There are 
still living numbers of healthy exponents in their own persons 
of the fact that the most careless of all focal reactions in the era 
of 1800-1 led to delimitation and encapsulation rather than to 
extension of the disease. In the ordinary fibro-caseous form of 
phthisis it seems as though the focal reaction may be counted on 
to stimulate the fibroid process. 



Ill practice two conditions should make the clinician 
hesitate before provoking a focal reaction of even 
slight grade : 

1. The presence of much consolidation, which may 
or may not be of purely tubercular origin. The focal 
reaction appears to accelerate the softening of such 
areas and the formation of cavities. But even here 
the question of any causal relation is often in doubt, 
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since the breaking down may be the inevitable natural 
history of the process. 

2. Where mixed infection is certainly present. To 
this subject a special section is devoted later on 
(see pp. 142-148). 

In both these conditions tuberculin if administered 
should be by the method of avoiding reactions. 

The secondary general reaction.— The focal 
reaction which has become a danger manifests itself 
generally in the form of a secondary general reaction. 
Instead of the short sharp swing of temperature so 
characteristic of the ordinary general reaction, the 
temperature with or without an initial oscillation 
rises for a number of days, or oscillates in a series 
of smaller waves before falling. Such a feature of 
the temperature chart is a warning in itself. Pottenger, 
Crowe and Hort have called attention to various aspects 
of it, and J. A. Miller has noted its serious significance 
in an out-patient practice. Denys gives interesting 
illustrations of charts ending in regularly hectic tem- 
perature, developed by neglecting these secondary 
general reactions. On the laboratory side this is the 
" prolonged negative phase " or frequently the " sum- 
mation of negative phases," where no immunising 
response follows. It is not a feature of the tolerance 
method but a result of careless dosage. 

Treatment of the secondary general reaction. If 
rest is the indication for the fortuitous primary general 
reaction it is tenfold indicated in the secondary general 
reaction and should be of the most rigid character. The 
general rest of the body should be supplemented by all 
known means of producing local rest of the reacting focus. 

T.T. K 
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In accordance with Wright's observation that in the 
prolonged negative phase produced by a dose of tuber- 
culin, the exhibition of a much smaller dose may raise 
the opsonic power again ; so Crowe and others have found 
that the correct treatment of the excessive focal reac- 
tion is the injection of a minute dose, it may be ten or a 
hundred times smaller than the original dose. This 
fits in well with theory, for tolerance has been reduced, 
not increased, by the excessive dose, and the successful 
smaller dose is not really below the reactivity limit but 
just enough above it to produce a satisfactory im- 
munising response. C. Spengler called such a dose a 
" decoy." 



THE COURSE OF TREATMENT : EVIDENCES 
OF SUCCESS OR FAILURE 

Some contend that there is no risk in the adminis- 
tration of tuberculin in suitably selected cases, and that 
the course can be persevered with in spite of any 
difficulties. This is going too far, for to suggest that 
harm is impossible is rather to discredit the efficacy 
of the remedy altogether, since all potent drugs have 
certain risks and drawbacks to their administration. 
If a tuberculin has been so manipulated that it may be 
used without discrimination in any case, the question 
at once arises whether it has not lost its specific 
properties. 

Something has been said under reactions about the 
evidences of success or the reverse, but there are other 
more general indications to take into account, and these 
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maybe divided into— such as can be observed by the 
patient himself ; the results of clinical observation and 
measurement ; and certain laboratory methods. 

1. Subjective Evidences. — It is remarkable what 
a beneficial effect on the appetite may be apparent at 
once from small doses of tuberculin ; this improvement 
doubtless coincides with the first adequate immunising 
response, and many patients can accurately outline 
their immunisation curve by their feeling of fitness or 
the reverse. On the other hand, loss of appetite with 
nausea or dyspepsia, if more than the temporary result 
of a particular injection, should give pause and lead to 
a reconsideration of the dosage. In cases with spon- 
taneous auto-inoculation in which symptoms such as 
night sweats, headache, anorexia and the like are pre- 
sent, these should tend to improve under the treatment, 
even if slowly. Occasionally the treatment gives rise 
to mental depression, or an exaggeration of " nervous- 
ness " accompanied by an unreasoning dread of the 
injections. Under such circumstances the course 
should be broken off. 

2. Objective Evidences. — The most easily taken 
measurement is the body weight, and this is the best of 
guides. It has often been the subject of comment, 
especially of late by Wilkinson and Neumann, how 
even a diagnostic injection of tuberculin, resulting in a 
marked febrile reaction, may cause an increase in 
weight. And where hygienic treatment alone has hung 
fire, an indication of the helpful influence of tuberculin 
is often given by an immediate increase in weight. This 
does not of course apply to patients who have already 
put on a heavy panniculus as the result of rest and 
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feeding ; but in general, and especially in cases of 
difficult nutrition, rise of weight is a most valuable 
indication of the success of the treatment. 

Conversely loss of weight is always a serious symp- 
tom, and if persistent should lead to a reconsideration 
of the dosage and a careful review of the whole case. 
Moller relates as a not uncommon experience that the 
loss of weight does not prevent the course being carried 
through to large doses but that there is no clinical 
improvement to record. But this is on a method of 
ignoring reactions and it is probable that in these cases 
there is no adequate immunising response occurring ; 
the tuberculin injected is not even being activated. 
Such cases with deficient sensitiveness should not be 
treated with increasing doses of tuberculin but rather 
on hygienic lines ; and Neumann has seen them regain 
their reacting power with a course of atoxyl, after which 
the specific treatment could be resumed. 

Another very favourable sign is a reduction in the 
pulse frequency, especially where the frequency has 
been a result of toxic absorption. Decrease of ex- 
pectoration should be looked for, although at first there 
may be a temporary increase in quantity. It has often 
been noticed that when effective doses of tuberculin 
are being given, there is an increase in the number of 
bacilli in the sputum, and even in the amount of elastic 
tissue. We have noted this in the absence of any appre- 
ciable focal reaction, but it can hardly be explained ex- 
cept as a process of exfoliation in a minor degree. Any 
one who has systematically examined large numbers 
of sputums will have been struck by the length of time 
that the presence of elastic tissue persists, occurring it 
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may be months or years after complete quiescence of 
the disease. 

Absence of disturbing complications is an important 
point. Bandelier remarks how in a large industrial 
sanatorium it was a matter of common observation 
that the patients undergoing tuberculin treatment 
kept about while a certain proportion of the others 
were constantly confined to bed by minor ailments. 
American authors note the disappearance of dysmenor- 
rhcea, possibly as the expression of imju'oved nutrition. 

3. Evidences from Laboratory Methods. — We 
have dealt so far with observations involving clinical 
apparatus of a simple character. There are certain 
controls of a more elaborate nature which can only be 
dealt with in a well-equipped laboratory. If these are 
essential to the conduct of tuberculin treatment, it can 
only be carried out by the clinician who is also an expert 
pathologist, or by the two in combination. In either 
case their prolonged and frequent use would tend to 
make the treatment more costly and more difficult, 
and to restrict the scope of its application. 

(a) The observation of phagocytosis in the sputum offers 
a fruitful field of research on the existence of antibodies in the 
pulmonary secretion. Lowenstein first called attention to the 
presence in the sputum of leucocytes containing tubercle bacilli, 
finding them principally in chronic cases running a favourable 
course, and during tuberculin treatment. One of us made the 
observation, confirmed by examination of the sputum from 
cases under many forms of tuberculin treatment, that phagocyto- 
sis was constantly present during the positive phase of the immun- 
ising response and absent during the negative ; and that its 
presence might be taken as an indication of a successful course 
of inoculation. 

To demonstrate this phagocytosis the technique is very 
simple. The film is fixed and stained with fuchsin and methylene 
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blue in the ordinary way, care being taken not to overheat the 
preparation and to obtain an adequate counterstaining of the 
protoplasm of the phagocyte. With these precautions good 
films may be obtained although a less basic stain such as 
malachite or methyl green is more certain. 

The examination of the sputum must in any case be under- 
taken at intervals during specific treatment, and it is certainly 
worth while to spend the small additional time required to deter- 
mine the presence or absence of phagocytosis. In cases so 
uneventful as to raise the doubt in the administrator's mind as 
to whether it is really tuberculin that he is administering, this 
ocular demonstration will be a satisfaction. 

On the favourable import of the phenomenon apart from 
specific treatment recent work of Pfeiffer and Adler has thrown 
doubt. 

(6) On the opsonic control the writers can speak with a 
certain amount of decision as they have both worked at the 
method in tuberculosis from the time that Sir A. E. Wright 
introduced it, obtaining consistent and in more than one respect 
interesting results. One of us first made the observation that the 
large majority of cases of chronic pulmonary tuberculosis under- 
going treatment, as of local forms of tubercle, have a subnormal 
opsonic content of the blood plasma. Both of us have used it 
as a guide to specific treatment and have learned much from it 
of dosage and interval ; but, having applied the knowledge so 
gained, regard it no longer as an indispensable aid, but in the 
light of a help in doubtful cases and the clue to difficulties. 
Latham puts it that the opsonic control has been in the nature 
of a tutor whose lessons carefully heeded bear fruit after he is 
no longer required. The opsonic control has shown lis that a 
dose of the highest dilution of Beraneck's tuberculin, producing 
clinically no apparent result, raised the tuberculo-opsonic index 
from 0-7 to 1-3 and was the beginning of a successful immunisa- 
tion. At a later stage of tuberculin tolerance a dose 1,000 or 10,000 
times as largo produced a very similar immunising reaction with a 
shorter negative phase ; affording an entire justification of the 
method of increasing dosage given by observation of the opsonic 
index. Many more instances could be given of the value and 
interest of the control ; but the aim of this book is to apply the 
results of this and other research work to methods of clinical 
control of wide applicability, whilst admitting that there is 
still scope for the opsonic control where it is practicable to 
employ it and specially in the solution of difficult problems. 
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(c) Of other immunity tests the agglutination value served a 
useful purpose in establishing the efficacy of new tuberculin as 
an immunising agent, but has proved of no service as a clinical 
control. Estimation of antibodies by means of complement 
fixation is yielding interesting results, but the practical bearing 
on specific treatment has not yet been shown. 

We may therefore conclude that, interesting and 
valuable as are the laboratory controls to tuberculin 
treatment, there is now a sufficient amount of accumu- 
lated experience to make the clinical control sufficient 
in the average case. 



TUBERCULIN IN FEBRILE CASES : ITS 
ANTIPYRETIC EFFECT 

Opinion has long been divided with regard to the 
employment of tuberculin in febrile cases of phthisis, 
both as to safety and utility. The decision turns 
primarily on the origin of the fever, and to a less 
extent on its degree and duration. 

Nature of the Fever. — It would carry us too far to 
analyse in detail the various types of raised temperature 
in phthisis and to explain their causation. But it is 
essential to distinguish as far as may be between pyrexia 
due to the tubercular process itself, to absorption of its 
own toxin ; and that caused by superadded infections 
or other accompanying conditions. The distinction 
will be clearer if the fever is classified somewhat. 

1. Early Fever of Slight Grade. — In the case of early 
pulmonary disease as it is wont to come first under 
observation, there is generally a slight continuous eleva- 
tion of temperature, amounting frequently to less than 
1°F. ; in the vast majority of cases this pyrexia yields 
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within a period of days or weeks to complete rest. 
Whether'tubercle bacilli are present in the sputum or 
not — in other words whether the disease is open or 
closed — this pyrexia is due to the tubercular toxin, as 
can easily be shown by examining a series of opsonic 
indices during the period of rest. In such a case it 
would be entirely inappropriate to give tuberculin. 
There is already a sufficiency of auto-toxin present in 
the circulation ; this is being reduced by the rest ; 
and the time is soon coming at which it will cease. 
After the temperature has become normal is the time 
in such a case when tuberculin treatment will have to 
be considered. 

2. Fever of Higher Grade. — Certain types of pyrexia 
are generally held to be indicative of mixed infection, 
and some authors have suggested that any considerable 
or persistent elevation is due to other than the tubercle 
bacillus. It is however most likely that the tubercular 
toxin by itself may give rise to temperature of con- 
tinuous, remittent and intermittent types. Hence 
other criteria than the mere form of the chart must be 
taken into consideration. Clinically we find that the 
pure tubercular pyrexia is more amenable to test and 
as a rule not associated with other severe symptoms, 
as headache and sweating. The presence of other 
organisms in the sputum, especially if in abundance and 
constant from day to day, will be a valuable indication, 
but it may be impossible to distinguish with certainty 
except by examining the blood for signs of antibodies 
against the one or the other infection. 

(a) Continuous Fever. — It has been shown by Lan- 
douzy for his " typho-tuberculose " that a high con- 



TREATMENT OF AUTO-TOXIC TUBERCULOSIS 137 

tinuous temperature may usher in a pure tubercular 
infection, but we believe that a similar high temperature 
occurring during the course of phthisis is more 
commonly due to a pne^mococcus mixed infection. 

(b) Remittent or Intermittent Fever. — The distinction in 
these cases may be very difficult or impossible. The 
hectic type with daily oscillations of 4°F. or more is 
probably always due to a secondary streptococcus in- 
fection, but slighter grades of intermittent fever are 
often seen in quite early cases of closed phthisis where 
the probability of a superadded infection is very remote, 
and there is rather a direct action of tubercular toxin 
on the heat regulating centre. 

In all these cases of more considerable fever the ele- 
ment of duration is a most important one. In the first 
instance all other measures will be exhausted that can 
reduce the temperature before resorting to tuberculin. 
Landouzy's cases all defervesced without, and it can 
never be too strongly emphasized what a tremendous 
influence for good the most rigid application of rest 
has in these febrile cases. The treatment of mixed 
infection when there is a reasonable possibility of it 
being present is dealt with in a succeeding paragraph. 

Duration of Fever. — It is generally accepted that 
an elevation of temperature which has persisted for 
three months in spite of hygienic treatment is not likely 
to come down at all with merely prolonging treatment 
on these lines. And not only does this justify resort 
to other methods, even if in the nature of a forlorn hope, 
but affords a very clear field to demonstrate their effi- 
cacy. Some of the most careful and painstaking clini- 
cians are confident that in a large proportion of these 
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prolonged febrile cases the temperature can be brought 
down to normal by means of very small doses of 
tuberculin, while others have recorded striking, almost 
dramatic, defervescence after larger doses producing 
reactions. At the end of the book are reproduced two 
charts illustrating defervescence by the two methods. 

Type of Temperature equivalent to Fever. — The 
inverse type of daily variation of temperature, with the 
highest reading in the morning, is clinically equivalent 
to fever, and fever of a specially intractable kind. 
Rothschild mentions that such cases have their maxi- 
mum temperature in the night, when it can easily be 
missed, and tins surmise has been confirmed by F. 
Junker with the aid of specially constructed maximum 
thermometers of such small size that they can conve- 
niently be retained during night in the rectum and read 
off in the morning. This type of fever is always to be 
regarded as a warning signal, and where it persists or 
develops during treatment it is a hint to desist. Latham 
quotes J. K. Fowler that twenty -eight out of thirty cases 
who showed this type of temperature at Brompton 
Hospital died in the hospital or shortly after leaving it. 
Latham adds that where tuberculin has been of use it 
has resulted in an immediate alteration of this type of 
temperature. 

Method in Febrile Cases. — Nearly all workers have 
preferred to use endoplasm tuberculin and there seems 
sjjecial reason in these cases for using a form of tuber- 
culin less readily absorbed than T or TO, in order to 
reduce the liability to focal reaction whch is, as we have 
seen, to be specially avoided where much inflammatory 
tissue is present. 



TREATMENT OF AUTO-TOXIC TUBERCULOSIS 139 

. An exception to this is found in Philippi, whose large expe- 
rience in febrile cases makes his method worthy of special study. 
Out of 90 cases of phthisis in all stages, who had had fever for an 
average period of five and a half months before the commence- 
ment of specific treatment, 65 became afebrile with tuberculin. 
In cases of Stadium I an average of 24 days was required : in 
Stadium II, 28 days ; and in Stadium III 56 days. He used TO 
beginning with -0000005, that is to say a dose two thousand 
times smaller than the initial dose of -001 suggested in the text 
for routine use. The dose was increased twice weekly until one 
having an appreciable effect on the temperature was reached, 
and this optimum dose then repeated. The highest dose required 
to produce a definite antipyretic effect was -00003. A careful 
watch was kept all the time for evidence of focal reaction. 

We shall however hardly do wrong in preferring the 
bacillus emulsion or the still more insoluble TR in 
these cases, as we shall obtain with these preparations 
an effect at once more gentle and more prolonged. 
Philippi's dose of half a millionth of a c.c. requires 
a dilution of a thousand times greater than the lowest 
that we have given, and demands two further stages in 
preparing it. Of BE the initial dose may be -0002 or 
two divisions of (T) increased very slowly at intervals 
of seven to ten days up to a maximum of -001 . Jannsen 
in four carefully recorded cases of reduction of fever of 
several months' duration used doses of BE from -0002 
to -0008. Turban, M oiler and Romisch have all obtained 
good results in some proportion of cases on the same 
lines. Sahli lays stress on combining the tuberculin in 
febrile cases with reduced nourishment and salicylates ; 
this might be tried as a temporary expedient. 

We would suggest for the treatment of febrile cases a 
scheme somewhat as follows : — 

1. A period of complete (typhoid) rest in bed, com- 
bined if necessary with small doses of antipyretics, of 
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which pyramidcm and cryogenin most deserve a trial, 
until the temperature falls below 100°F. 

2. Then a trial of small doses of BE or TR as indi- 
cated above. It may be added that Tp has been highly 
recommended for this purpose. 

3. If unsuccessful in producing any effect after three 
or four weeks, a careful examination of the sputum for 
evidence of mixed infection. If found this should 
receive particular attention (see p. 144). 

4. If absent rather larger doses of TR or BE should 
be tried experimentally for a depressor effect (see p. 124) ; 
and if this is obtained the same dose repeated after the 
effect begins to pass off. 

5. Finally, a trial of horse-serum in some form, given 
by the mouth or rectum. It is a striking fact that as 
good results have been reported by competent observ- 
ers with non-specific sera, as with so-called specific 
ones, and the conclusion is very plausible that it is in 
each case the normal untreated horse-serum which is 
the potent factor. On the method of its action the 
work of E. C. Hort and others on anti- trypsins may throw 
light. But the serum can at present hardly be admin- 
istered other than empirically, and has generally been 
given in doses of 5 or 10 c.c. by the mouth, whether com- 
bined or not with the oral administration of tuberculin. 
The tuberculin given in this way may be less liable to 
cause a focal reaction (Latham and Inman). 

Drastic Method by the Production of Reactions — 
We reproduce at the end of the book a chart, No. XXVI, 
of an aggravated febrile condition where the tempera- 
ture was brought to normal by the production of a series 
of severe reactions. 
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The case was under the care of Litzner at Schomberg and had 
been febrile for months with temperature varying between 
100° and 102° and physical signs of extensive catarrh of both 
upper lobes. Ten doses of BE during a period of eight weeks 
brought the temperature down to normal, after which the patient 
returned to his work as an official (Details kindly supplied by the 
author). The method was a sequence of doses beginning with 
one already large and proceeding by jerks up to one a hundred 
times as great. The actual doses in this case were 0-4 (twice) 
0-8, 1-6, 3-2, 8, 20 (twice), 40 (twice). Apropos of his method 
Litzner quotes with approval Cornet's remark that in avoiding 
the dangers of the first tuberculin era the striking successes had 
also been eliminated. 



One month later 




Chart XXII. — Effect of tuberculin in diminishing first the 
raised mean temperature and then the daily oscillation. 
(From Denys' Le bouillon fdlre, p. 50.) 

The writers would add therefore to the scheme — 
6. In persistent cases of considerable pyrexia in 
which no result has been obtained by other less drastic 
methods, it is justifiable to try the effect of large doses 
of tuberculin producing reactions. But the danger 
must then be faced of producing focal reaction which 
cannot be controlled. 

In contrast to this case is reproduced a second chart,No. XXVII, 
taken by permission from Krause (Hanover), where doses of -005 
to '015 were given and a complete defervescence resulted. A third 
one (Chart XXII) from Denys illustrates the similar effect of BF. 
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TUBERCULIN IN MIXED INFECTION 

Allusion has been made under the treatment of febrile 
cases to the part which other organisms play in phthisis. 
The subject is a difficult one but it cannot be dismissed 
from a book dealing with tuberculin treatment, because 
on the one hand it is often a secondary infection which 
first calls attention to the existence of tubercular dis- 
ease and leads to its specific treatment ; and on the 
other hand, the addition of a severe secondary infection 
to an existing tubercular one may make any line of 
treatment of no avail. 

The Nature of Mixed Infection. — It is not every co- 
existing infection in phthisis which can rightly be called a mixed 
infection. The expression was first used by Brieger and Ehrlich in 
1882 to describe a case of enteric fever associated with malignant 
oedema, a mere accidental association of two independent in- 
fections. Babes in 1888 called attention to the polymorphic 
character of the infection in advanced phthisis, and the subject 
was followed up by Koch and Gaffky. But the term as now 
used denotes something more than the occurrence simulta- 
neously with tuberculosis of another bacterial infection ; we 
should not now call the association of pulmonary tubercu- 
losis and gonorrhoea a mixed infection ; nor even phthisis 
developing in the subject of a chronic bronchial catarrh. The 
latter would be in the language of C. Spongier an attendant 
infection. 

For a mixed infection the two germs must be present, 
not merely at the same time, but also in the same place, 
and a mixed infection in phthisis is one in which the 
tubercular tissue becomes secondarily the settling 
ground of other organisms. When this is the case, the 
two organisms are present in the sputum in such inti- 
mate relation that the smallest particle of sputum con- 
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tains both, and neither can be removed by washing the 
sputum in relays of running water. 

But even if this latter condition is fulfilled, it does 
not follow that the secondary infection, any more than 
the tubercular itself, is active, and it is a common expe- 
rience to find tubercle bacilli and catarrhal cocci associ- 
ated together in the washed sputum without any clinical 
ground for supposing that the latter are producing any 
symptoms. It is a matter then of considerable diffi- 
culty to decide in a particular case whether a mixed 
infection is present or not ; and as it has a very 
practical bearing on the administration of tuberculin 
we must first consider the diagnosis of mixed infec- 
tion. 

The Diagnosis of Mixed Infection. — (A) From 
Symptoms and Clinical Course. — We have seen above 
that the persistent intermittent type of fever with great 
daily variation, generally called hectic, is probably 
always due to a secondary infection with streptococci, 
but rarely as Jochmann has shown to an actual sep- 
ticaemia. Another characteristic type of fever noted 
by the writers is a periodic elevation generally ushered 
in by a slight chill and often attended by catarrhal signs 
in the upper air passages, the attacks occurring at regu- 
lar intervals. This condition is so conspicuously amen- 
able to vaccine treatment with the offending bacterium, 
generally a catarrhalis-like organism, that there should 
be no hesitation in thus dealing with it. 

Help is often afforded by a study of the antecedents 
of the pyrexia. No doubt will arise where a catarrhal 
infection has passed from member to member of a house- 
hold, or where a patient is laid low during an epidemic 
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of real or pseudo-influenza. Many mixed infections 
arise from careless and unnecessary contact with catarrhs. 
In other cases one of the organisms already present 
but latent in the respiratory tract has become virulent, 
or relatively virulent, from the diminished resistance 
of the body to it ; and a history of previous similar 
attacks may be obtained. A febrile attack occurring 
when the patient is at work, especially in a large town, is 
much more likely to be due to a secondary infection 
than at home or in the country ; while an attack coming 
on in a sanatorium, except where a catarrh has been 
imported, is quite improbably due to this cause. 

(B) From Examination of the Sputum. — In the washed 
sputum alongside the tubercle bacilli will be seen the 
other bacteria in larger or smaller number. In the 
writers' experience their order of frequency is : pneu- 
mococcus, catarrhalis, streptococcus, Friedlander, sta- 
phylococcus, tetragenus. As we have seen their mere 
presence does not necessarily denote pathogenicity, but 
experience has shown that streptococcus and Fried- 
lander when present are almost certainly actively harm- 
ful ; catarrhalis (which probably stands for a whole 
group of organisms) very frequently not ; pneumo- 
coccus of significance when abundant and not when in 
small number ; staphylococcus an occasional saprophyte 
in cavities. The finding of them engulfed in phagocytes 
would be an indication that the plasma was actively 
hostile and their presence not merely accidental. Much 
more research on these lines is desirable. 

(C) From Certain Blood Tests. — Organisms with which 
the body is in conflict excite the production of anti- 
bodies whose presence can be demonstrated. The 
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method of demonstration is however, as we have seen, 
very laborious, and the diagnosis of mixed infection 
must commonly be based on a careful collation of other 
indications. It might sometime be possible to indicate 
the existence of a secondary infection by a method 
analogous to the cutaneous reaction for tubercle. 

The Treatment of Mixed Infection. — Avoidance. 
The treatment of mixed infection can hardly be dis- 
cussed without touching on what is even of greater 
importance, its avoidance. If it were only realised 
how important is the matter and how the addition of a 
secondary infection may turn the scale against recovery, 
more precaution would be taken in this respect. A 
tubercular lesion of the lung which has become open 
should be isolated from catarrhal infection as scrupu- 
lously as a wound from septic infection. The patient 
who has had the misfortune of a tubercular focus break- 
ing through into a bronchiole should be at once sent 
away into a sanatorium, or otherwise into pure air until 
the focus has closed again. Such an elementary pre- 
caution would in most cases prevent further mischief. 
This constant risk of secondary infection is the great 
drawback to the ambulant treatment of open phthisis, 
and justifies the existence of sanatoriums for isolation 
from catarrhal infections as long as town life presents 
the risk of these. The open-air life is not merely out of 
reach for the time being of catarrhs but hardens aga nst 
subsequent infection. If it is impossible to remove the 
patient from the neighbourhood of secondary infection 
he should wear an inhaler charged with some volatile 
antiseptic, and so keep his mouth closed and his friends 
as well as catarrhal organisms at a distance. 

T.t, L 
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Treatment Proper. — Having decided that a mixed 
infection is really present what should be the line of 
treatment ? In our opinion undoubtedly to get rid of 
the secondary infection before treating the primary 
one, in every case where this is possible. 

The general treatment consists in placing the patient 
where he breathes only pure air and has his powers of 
resistance raised by hygienic measures, being at the same 
time isolated from the risk of reinfection and hardened 
by exposure against the liability to relapse. 

The special treatment consists in inoculation with 
a vaccine prepared from the infecting organism. The 
vaccine must be autogenous ; of most of the organisms 
isolated from sputum it is only possible to say that they 
are members of a certain group ; a stock vaccine can 
only by a happy coincidence have been prepared from 
the particular organism of the group actually present. 
Hence in the majority of cases a stock vaccine will be 
perfectly useless and only bring discredit on the vaccine 
treatment. For some time past one of the writers has 
prepared a vaccine from the sputum of every case which 
still shows evidence of secondary infection after a month 
of sanatorium treatment, and the results have certainly 
justified the trouble involved. 

Of other special means the inhaler has already been 
mentioned, and it is certainly of service in restraining 
mouth breathing and preventing free intercourse with 
catarrhal subjects. The writers have not been able to 
satisfy themselves that it does more than this or has 
any greater influence than pure air in the treatment of 
mixed infection. 

To assist the general measures in severe cases of 
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mixed infection, the injection of colloidal metals, e.g. 
collargol, introduced by Crede, has been tried and the 
writers have seen it of apparent benefit in severe in- 
fluenza. In cases of hectic fever, the resistance of the 
body is generally so much reduced as to preclude res- 
ponse to an active form of immunisation. Pawlowsky 
and others emphasize the hopelessness of any attempt 
in the presence of the streptococcus infection ; and it 
is here that any measure giving prospect of raising the 
general tone should be given a trial. Moller whilst 
confirming the malignant character of the streptococcal 
mixed infection makes the interesting suggestion that 
the sarcina and some cocci may be beneficial, as in these 
cases there are generally but few tubercle bacilli in the 
sputum. 

Tuberculin. — If the mixed infection has been suc- 
cessfully dealt with, then is the time to commence tuber- 
culin treatment. But supposing that success has been 
partial or wanting, is it safe or is any useful purpose to 
be served by administering tuberculin ? The answer 
depends on the method of administration ; if reactions 
are produced they are probably a source of danger in a 
tissue in which secondary germs are present ; in this 
' C. Spengler, Wilkinson and Moller agree. But if tuber- 
culin is being given by the method of avoiding reactions 
there appears to be no increased risk in the association 
with mixed infection. Where fever is present the 
principles stated in the last paragraph should be borne 
in mind. The treatment on these lines may be continued 
at the same time as that with vaccine or whatever other 
means is considered appropriate. But the writers' 
preference is to deal first with the mixed infection where- 
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ever this is practicable. Shortness of time or external 
considerations may of course stand in the way. 



TUBERCULIN AS SYMPTOMATIC TREAT- 
MENT 

It is .still unfortunately true that a large proportion 
of cases of pulmonary tuberculosis by the time they 
present themselves for treatment are beyond the 
reach of anatomical cure or even of permanent arrest. 
And there are in addition those in whom even timely 
treatment cannot arrest the disease. These cases 
have in the past been discouraging alike to doctor and 
patient ; and especially for the reason that there was 
nothing to do but watch the downward course without 
any helpful activity. It is now quite certain that in 
these cases the induction of tolerance by means of 
tuberculin injections is likely to be of sufficient use 
in the relief of symptoms to justify its employment. 
J. A. Miller regards this as the most useful sphere 
of specific treatment. And over and above this it 
provides the opportunity of a weekly or half-weekly 
visit ; wherein is contained, as Moller says, the helpful 
element of suggestion ; the patient feels that something 
active is being done for him, and is encouraged rigidly 
to carry out instructions that he would otherwise be 
tempted to neglect. Hence the value of tuberculin 
in what have been regarded as hopeless cases. 

Detre admits the fact of the relief of symptoms but believes 
that there is a " symbiosis " established between the body 
and the bacillus owing to the development of tolerance, and that 
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the latter continues to develop unchecked. This view appears to 
be based on the supposition that sensitiveness is abolished when 
tolerance is developed, and that what we have called " policing " 
is no longer carried out. But there is reason to believe that 
this protective bacteriolytic function is increased rather than 
diminished by the tuberculin, and that it is tolerance which 
prevents the activated tubercular toxin from producing un- 
pleasant symptoms. The symptomatic improvement is we 
believe attained without any sacrifice of immunising action. 
From the practical side much comparison of treated and un- 
treated cases would be required to establish Detre's view, and 
we strongly incline to the belief that the objection is groundless, 
and that the relief of symptoms and the regular observation are 
really important factors in advanced cases. 

Regarding method there is little more to add to the 
general lines already set forth. Tuberculin tolerance 
is as a rule already considerable although insufficient, 
and the dose may have to be rapidly increased to a high 
level before any appreciable effect is produced. In so 
doing evidence of focal reaction must be looked for 
with care, and a reaction, however slight, treated with 
absolute rest. After this point has been reached 
the dose will be repeated or increased very slowly, 
according to circumstances. When fever is present, 
what has been said under febrile cases applies here also. 



TUBERCULIN IN PREGNANCY 

The effect of pregnancy on the course of phthisis is 
not a constant one. In many cases, perhaps the ma- 
jority, there is an increased sense of wellbeing and a 
loss of some of the more troublesome symptoms during 
the early months. Although this improvement may 
persist and the final result be to the good there is 
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unfortunately a tendency towards relapse, and that of 
a severe character, after parturition ; and this tendency 
is much increased by the strain of lactation if under- 
taken. It is not uncommon too for an unsuspected 
tubercular lesion to make its presence felt at this time. 
The risk is often so serious that the question of induction 
of abortion has to be considered. Of the comparative 
immunity of the period of pregnancy no explanation 
has been offered, but Bar and Dessaigne have made 
the interesting observation that the reactivity to T 
diminishes during pregnacy, to increase again after 
labour. 

Petruschky was the first to advise tuberculin in 
these cases ; in his experience, not only was tuberculin 
well borne but it considerably reduced the indication 
for induction of labour. Hammer and Scherer confirm 
this, and the former observes that the mother has re- 
peatedlv pointed out to him how the child born during 
the specific treatment has been stronger and more 
robust than previous offspring. He further relates 
the case of a woman with chronic phthisis, who had 
twice aborted and who went to full term with a healthy 
child after a course of tuberculin. Illustrative cases 
do not carry conviction to others, but there appears 
at any rate very good ground for a thorough trial of 
tuberculin during pregnancy in women with active 
tubercle, or in whim a lesion has recently been active 
and fears are entertained for the effect of labour. 
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AUTO-TOXIC DISEASE IN CHILDREN 

When we come to the consideration of tuberculosis 
in children (p. 175), we shall find that cases divide 
themselves readily into two main groups, namely 
those of infancy on the one hand and later childhood 
on the other. Tuberculosis at these different age 
periods presents different features, and to the latter 
division may be attached a further collection of 
cases, namely tuberculosis of adult type occurring in 
early years. We thus have three groups in which 
to consider the possible applicability of tuberculin 
treatment with the production of tolerance. 

Infancy. — During the first year of life resistance to in- 
fection by the tubercle bacillus is at a minimum ; indeed 
it was held by pathologists till recent years that signs 
of healing were not demonstrable in tubercular lesions 
of infancy, and though tins view is no longer tenable yet 
mortality and morbidity keep strikingly near together 
at the outset of life. The glands offer the first and best 
defence, and when these are superficial softening may 
occur without harm, and recovery follow. When, 
however, less accessible glands, as the intrathoracic 
or intra-abdominal, suffer the disease tends to spread 
beyond them to adjacent organs, or to disseminate into 
remote parts of the body. The extent of this spread 
in any particular case, at any particular moment, is ex- 
tremely difficult to gauge, but in any such case the 
question of tuberculin treatment and its possible value 
may arise and have to be decided. Tuberculosis in 
infancy tends to be acute, and in such cases it is obvious 
that tuberculin treatment has nothing to offer ; the 
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same must be said for cases of more chronic course but 
in which widespread disease is obviously present — a 
protracted broncho-pneumonia or a general tuber- 
culosis of chronic form. There remain only casej w here 
somewhat doubtful evidence of disease of internal 
organs occurs — signs suggesting tuberculosis of bron- 
chial glands with some amount of spread into the lung, 
the diagnosis being confirmed in most cases by a 
positive cutaneous tuberculin test which is of con- 
siderable value during the first year of life. For such 
cases tuberculin is certainly indicated, but different 
conditions obtain to those in adults, and these must be 
shortly considered. 

Tuberculosis in infancy is characterised by certain 
peculiarities. In addition to the low resistance to 
spread of disease another fact has been remarked on — 
namely the comparatively slight intoxication accom- 
panying the presence of widespread lesions. In 
addition, the production of natural tolerance generally 
fails — the tuberculin reaction remains — and also, as 
pointed out by Bauer, there is a failure of production 
of antituberculin in the blood. On account of these 
peculiarities two views have arisen as to the require- 
ments of tubercular children qua tuberculin. There 
are those who say with Escherich that Nature, which 
has provided sensitiveness and omitted tolerance, 
should be followed, and hence small doses given with the 
maintenance of sensitiveness ; there are those, on the 
other hand, who follow Engel and Bauer in the artificial 
production of tolerance and antituberculin by the 
administration of tuberculin in rising doses. 

The true indications probably lie sometimes with one 
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school and sometimes with the other, according to the 
nature of the case. It is highly irrational to suppose 
that the differences observed between the reaction to 
tuberculosis of infants, and older children or adults, 
can be difference 3 in kind ; it is fairly sure that they are 
but differences in degree. The absence of tolerance and 
of antituberculin in the blood and also the mildness of 
intoxication observed in these cases all point to a 
difficulty in attacking the tubercle bacilli present in the 
tissues. Soluble tubercle products, such as tuberculin, 
can howeve. 1 be dealt with so that tuberculin reactions 
are obtainable, and we hold on this account that tuber- 
culin treatment as a means of rousing resistance is 
even more necessary in infancy than at any subsequent 
age period. Whether the immunising response ob- 
tained should or should not be accompanied by the 
production of tolerance must necessarily depend on the 
need for this in the [individual case (see p. 18). This 
fact has generally been ignored, and the German 
literature quoted below is concerned with cases many of 
which we should consider eminently suitable for the small 
dose method, that is, immunisation without tolerance. 
When, in infancy, disease has spread beyond this point 
it is generally of hopeless outlook, and so it happens that, 
at this age, the realm of the method of immunisation 
with tolerance is a very narrow and highly unsatis- 
factory one. A reference is here desirable to the very 
interesting literature of tuberculin treatment in infancy. 
Ganghofner (1906) was the first to describe the treat- 
ment of young children with tuberculin ; he followed 
the careful method of rising dosage recommended (but 
hardly practised) by Gotsch but advanced with still 
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more caution and to the maximum avoidance of reac- 
tions. He encountered great sensitiveness in infants 
and in them achieved no success, though he did no harm. 

In 1908 Engel and Bauer, working in Schlossmann's 
clinic, showed that tolerance to tuberculin was easily 
obtainable in young children except where consider- 
able and progressive disease was present. They re- 
commended the use of large doses on the grounds that 
only on these doses does antituberculin appear as the 
result of treatment ; their plan was to repeat the 
same dose till reactions ceased to appear and then to 
rise higher, the final dose given being 2,000 to 5,000 
even up to 20,000 c.mm. of old tuberculin. Among 
seventeen infants treated nine were under one year 
of age and all, contrary to expectation at this period of 
life, kept their health, and their lesions, whether of 
joints, bones, or lungs, improved. In 1909 Schloss- 
mann confirmed the successes claimed by Engel and 
Bauer and described two cases on infants of six and 
eight months respectively, one with tuberculosis of 
knee and finger and " suspicion of the lung," and the 
other diagnosed as tuberculosis of intrathoracic glands 
and lung and both jarogressing to recovery. He gave 
old tuberculin in doses beginning with 1 c.mm. and, 
when a reaction occurred, as frequently happened, the 
same dose was repeated (up to twenty-eight times 
in one case) on alternate days until tolerance was 
established. 

Attempts by others to emulate the successes claimed 
for the Engel-Bauer method have not led to similar 
results. Escherich (1910) indeed, and also Paul 
Rohmer (1910) saw increased resistance as a result 
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of treatment in a case or two, but thev did not save 
their patients from death. Moreover the former attri- 
butes softening of thoracic glands in some of these to 
excessive tuberculin reactions, and concludes that this 
method is not suitable to the treatment of tuberculosis 
in early childhood. 

The difficulty of reconciling these conflicting results 
depends on the difficulty in assessing the material under 
treatment. We have already recorded our impres- 
sion that many of the cases were more suitable for small 
dose treatment ; in some, perhaps, the production of 
tolerance was indicated. The results are strikingly 
contradictory. On the one hand is the cautious ad- 
ministration of Ganghofner causing no harm but doing 
no good ; on the other hand the striking claim of 
Schlossmann and his pupils for large doses and large 
reactions. Against these claims must be put the un- 
deniable fact that marked reactions lead in infancy 
to softening of tubercular areas with its attendant 
dangers. Whether the chance of success in a few 
balances this very definite risk is a matter where room 
exists for difference of opinion. 

Where the signs point to disease of intrathoracic 
glands and little more we hold that the method of 
immunisation without tolerance is indicated, and would 
refer the reader to the treatment of occult glands 
(p. 219). Where the disease is more widespread the 
chance of life is in infancy extremely narrow under 
any line of treatment, and the argument for the Engel- 
Rauer method, which in our opinion should be greatly 
modified, may be stated as follows — 

1. Such cases are fatal if left to themselves. 
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2. There is evidence that the resistance of the tissues 
may be increased by tuberculin administration, though 
the chance of complete success is remote. 

Under such circumstances it .s obviously our duty 
to put the matter clearly before the parents of such a 
child so that the remote chance may be given them if 
they elect to take it. At the same time it must be 
borne in mind that to discredit tuberculin may be to 
deprive of this treatment some other child (perhaps of 
the same household) who might have derived more 
certain benefit from its administration. 

Childhood. — In children of school age the resist- 
ance to the tubercle bacillus is considerable, and two 
stages may be recognised in its progress. The first 
arrest is in glands and it may never pass beyond. In 
its second stage it appears at some further point 
either in surface structures, as so called surgical tuber- 
culosis, or in internal structures, such as the lung or 
abdominal organs. Hilum phthisis, where the disease 
spreads from the glands into the lung, will be con- 
sidered with apical phthisis in children. There remain 
a group of cases for which the method of small doses 
at long intervals is in the main suitable (see Part III). 
It happens sometimes, however, in these cases mainly 
localised that disease has spread so far as to lead to 
very definite auto-inoculation, and the question of 
establishing tolerance during treatment will then arise. 

This is especially apt to occur in cases of tubercular 
peritonitis and in disease of large joints such as the hip. 
In such cases, however, symptoms can usually be con- 
trolled by enforced rest, and in the case of tubercular 
peritonitis excellent results are obtained on the small 
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dose method even where some amount of fever and 
general symptoms are present. 

There remain Hilum Phthisis and true Apical 
Phthisis of adult type to consider. Hilum phthisis, 
where the disease spreads into the lung from glands 
about its root, belongs to an earlier age and is of gener- 
ally less hopeful outlook than primary apical disease. 
Since, however, the two are sometimes difficult to 
separate clinically, and since the principles of treatment 
are similar in both they may here be conveniently 
grouped under one heading. 

Apart from initial dosage the specific treatment of 
phthisis in the child is, with all its indications and 
contra-indications, identical with that in the adult 
and needs no separate chapter for its description. 
An initial dose small enough to avoid a reaction must 
be chosen, and this is best calculated by the relative 
weight of the child, a child of three or four stone being 
given one-third of an adult dose. The final dose is no 
more fixed than in the adult and differs according to 
the rapidity of increase and the time over which 
treatment is spread. There is a fair consensus of 
opinion as to the value of tuberculin with the production 
of tolerance in selected cases of lung tubercle above 
the age of infancy, and the reader is referred to the 
foregoing pages for the details of its administration. 

AMBULANT TUBERCULIN TREATMENT OF 
PHTHISIS 

Something has been said under other headings 
(pp. 74 and 76) of the conditions under which specific 
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treatment is carried out : whether in the sanatorium, 
by the practitioner in the home, or at some institution 
to which patients come up for treatment. These 
various external conditions have been borne in mind 
in considering the details of treatment throughout. 
Administration in sanatorium or private practice 
does not call for special consideration, but there are 
certain points in what we prefer to call the am- 
bulant treatment that demand attention. We use 
the word " ambulant," coined on the German model, 
to cover the whole ground of the treatment of patients 
coming from their work or their homes for treatment, 
whether in the out-patient department of the hospital 
or at special institutions for the purpose ; assuming 
in any case that the administration of tuberculin will 
be co-ordinated with the other factors of prevention and 
treatment in a disease of so many-sided a character as 
tuberculosis. 

The class of case attending for such ambulant 
treatment may be either — 

1. The early case of closed phthisis where there is 
no danger of mixed infection and no reason for sacri- 
ficing occupation or leaving home : primary ambulant 
treatment. 

2. The case which has been at a sanatorium but in 
which the tuberculin treatment has not been completed ; 
consecutive ambulant treatment, 

3. The case which really demands sanatorium treat- 
ment but in which social or family conditions render 
this impracticable ; makeshift ambulant treatment. 

4. The advanced case where tuberculin is being 
continued as symptomatic treatment. 
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We shall consider first how far ambulant treatment 
as thus defined is a novelty ; then whether it is a safe 
l^roceeding and what are its advantages and draw- 
backs ; touching finally on the methods special to this 
mode of administration. 

Ambulant Treatment no Novelty. — Although in 
England the ambulant treatment with tuberculin on 
any large scale is new and principally due to the 
initiative of Wilkinson, elsewhere it is no novelty. It 
was practised by Koch in his " ambulatorium " where 
men like Petruschky gained their experience ; and in 
1903 the latter could cite three centres (Danzig, 
Breslau, Stettin) for specific diagnosis and treatment ; 
while Friedeberg and Kayserling described their suc- 
cessful ambulant treatment of workers in Berlin. 
Denys published in 1905 the results of specific treat- 
ment of more than 1,000 out-patients at the Bacterio- 
logical Institute in Louvain during the preceding eight 
years, calling special attention to the fact that in the 
majority of cases the hygienic conditions of the patients 
left much to be desired. 

At the annual gathering of the German tuberculosis 
specialists in 1907 B. Frankel (Berlin), who presided, 
stated that he had been the first to combine the 
sanatorium and specific treatment ; had practised 
the latter also in private and out-patient practice 
since 1891 and was in favour of its ambulant 
use except for cases with arduous employment. 
Hammer reported on its use in the polyclinic at 
Heidelberg. 

Three years later, in 1910, at this gathering a whole 
session was devoted to ambulant tuberculin treatment, 
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and of fourteen speakers eleven were in favour of it, 
some with reservation. 

Under Trudeau's inspiration, centres have been 
established in the great cities of the United States 
dealing with ambulant tuberculin treatment ; of these 
may be mentioned the Phipps Dispensary of the Johns 
Hopkins Hospital, Baltimore, under Hamman and 
Wolman ; in New York under J. A. Miller ; in Boston 
under J. B. Hawes and C. Floyd. 

In Bukharest Mitulescu has treated hundreds of 
ambulant cases since 1906. 

Safety of Ambulant Treatment. Of the safety 
of ambulant treatment sufficient time has perhaps 
already elapsed to constitute a clinical proof. The 
conclusion of the John? Hopkins workers is to the 
effect that " tuberculin may be used on a large 
scale in the dispensary without danger and under the 
most satisfactory control." M. Wolff has recently 
reported on a hundred cases among out-patients in 
all of whom 500 or 1,000 was reached without a single 
bad result. Those who have expressed the most anxiety 
over the dangers are probably unaware of the extent 
to which the method has already been practised by 
many clinicians in various lands. 

Advantages of Ambulant Treatment. — The 
advantages of ambulant treatment are obvious at 
sight. 

1. It enables the patient to remain at home. It 
does not remove him to artificial conditions of life 
away from his usual occupations, and in many cases 
with the addition of financial anxiety. There is_no 
question of a subsequent return to less hygienic con- 
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ditions with consequent liability to relapse ; if cured 
at his work and under the conditions of his home-life 
the cure should be lasting. 

This is not the same argument as the one frequently employed, 
that climatic treatment should be under conditions as nearly as 
possible resembling those of the patient's home. If a change of 
environment is necessary, it should obviously be that change 
which brings the maximum benefit in the available time. And 
this change is often the very reverse of the climatic surroundings 
of the patient. 

2. He can remain at work, unless this is in itself of 
unsuitable character, and thus combine the tuberculin 
treatment with the normal auto-inoculations of his 
daily life. There is in this respect again no return to 
conditions so different from sanatorium life as to court a 
breakdown. 

3. The patient can, as we have seen, continue the 
course of specific treatment begun in the sanatorium, 
and have the treatment also when he would be unable 
to leave home or when the disease has become chronic 
and it would not be worth while for him to do so. 

Drawbacks of Ambulant Treatment. — The 
drawbacks of ambulant treatment also need a little 
consideration. 

1. It has been urged that there is insufficient control 
of the patients and that symptoms cannot be watched 
with the accuracy necessary to form the basis of treat- 
ment. There is something in this objection, but it has i 
not been verified in practice, granted that certain 
conditions discussed in the next section are present. 

Hamman and Wolman state that the requirements on the 
part of the patient are — 

T.T. M 
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Some degree of intelligence in order to take reliable observations 
of temperature and other symptoms. 

The -willingness to undergo a long and tedious cure. 

A certain loyalty and cooperation with the physician, so that 
symptoms may be fairly reported and instructions faithfully 
carried out. 

It is the experience of many besides the writers that these 
postulates are realisable in ambulant as well as sanatorium 
practice. Even in sanatoriums patients have been known to 
fake their temperature charts. 

2. Stress has been laid by some authors on the in- 
ability of obtaining rest after an injection in ambulant 
patients. Ropke points out with justice that the im- 
portance of this rest has been much exaggerated, and 
the writers agree with him in not prescribing a routine 
day of rest following an injection, being content with 
enjoining no unusual exertion on this day. This 
provision covers the worker also. 

3. In the case of arduous occupations there is the 
great difficulty of regulating auto-tuberculinisation, 
and this is liable to interfere seriously with the conduct 
of a course of injections. Ritter and Brecke doubt the 
expediency of giving tuberculin at all under these con- 
ditions, and where autotoxic symptoms are marked it 
is obvious that the patient should not remain at work. 
Ritter finds for this reason better results with officials, 
merchants and especially women, in all of whom auto- 
inoculations are less likely from the nature of their 
employment. When it is imperative to give tuberculin 
to a patient at arduous work it should be done, as 
Ropke suggests, on Saturday afternoon. 

4. Perhaps the greatest drawback to ambulant 
treatment is that it leaves the tubercular patient ex- 
posed to all kinds of secondary infections. Hence 
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wherever the disease is both open and recent, every 
effort should be made to place it under hygienic treat- 
ment for a time, and if possible until it has become 
closed again. 

Methods of Ambulant Treatment. — The methods 
of ambulant treatment must be modified to meet the 
particular case. The following is the routine of the 
Phipps Dispensary — 

(A) The newcomer is referred to the visiting nurse, 
who instructs the patient in the taking of temperature 
and pulse and recording his symptoms. A sufficient 
record is obtained before treatment is started. 

(B) The patient is supplied with a special record 
book, with printed directions on the cover, on the lines 
suggested by Lawrason Brown. 

Some exception has been taken to the use of such record books 
on the ground that it tends to make the patient too introspective. 
The writers on the other hand consider the book of the greatest 
possible value to ambulant treatment, and would hardly care to 
undertake it without some such record. Both the chart and the 
instructions on the cover are copied from Lawrason Brown with 
certain alterations and abridgment. 

(C) On the day following, the nurse visits the home 
and advises as to the conditions of the sleeping room, 
as to taking milk and extra nourishment. She gives 
instructions regarding remaining in bed until the 
temperature is normal, and at any time during treat- 
ment if occasion arises. 

(D) The nurse's visit is repeated at first every day, 
then at increasing intervals. 

(E) If necessary the C.O.S. is asked to assist in pro- 
viding suitable sleeping accommodation and extra 
nourishment. 
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Record Book for Ambulant Tuberculin Treatment— 

(Taken with modifications from Lawrason Brown, Tuberculosis, 
A Treatise by American Authors, edited by A. C. Klebs. D. 
Appleton & Co., 1909.) 

This record book is intended to aid your doctor in giving you tuber- 
culin. He has to depend upon your accuracy, which is therefore 
closely connected with the benefits that you will receive from this line 
of treatment. Put down no statement that is not, to the best of your 
belief and knowledge, true in every particular and not in any way mis- 
leading. 

The list of symptoms should be carefully scanned and the signs 
+ or used to denote present or absent. If your back or arm, 
wherever you receive the injection, does not attract your attention, 
put down opposite local symptoms. Otherwise indicate what 
symptoms you have at this spot. If you feel as usual and have 
none of the general symptoms, indicate this by an opposite general 
symptoms. Otherwise put + opposite each symptom that occurs. 
Do the same for focal symptoms. When cough or expectoration 
are said to be increased, it means in comparison with the usual 
amount. 

The temperature should be taken carefully in the way in which 
you have been instructed and at the times stated on the chart. 
In any case the morning temperature should be taken before getting 
out of bed. When your temperature reaches 100° you should go 
to bed, unless your doctor has told you otherwise ; also if you feel 
bad or have any pronounced symptoms. 

The weight should be recorded once a week, and the pulse 
noted only when it varies from the usual rapidity. 

Under routine, in bed means whether you have spent the day, 
morning or afternoon in bed. Exercise means how many hours each 
day you have spent in walking. On the day of the injection and 
the day following, you may take your usual exercise, unless the 
doctor has told you not to, but you must not do anything extra 
or unusual. 

Be perfectly frank and honest with your doctor. Tell him of any 
act of over -exertion, and if any symptoms occur which are mentioned 
in this book, be sure to call his attention to them. It is only by mutual 
confidence that the best results are obtained. You are both partners 
in the most serious business of your life, and partners should discuss 
every detail of their affairs, but they should not divulge them to the rest 
of the world. 
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Focal Symptoms — 
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Much stress is naturally laid on the work of the nurse 
or health visitor with whose assistance all the other 
curative factors are brought into play. Besides this 
the American workers emphasize the necessity of in- 
struction to the patients attending, and some years 
ago Pratt of Boston started weekly " tuberculosis 
classes " at which the physician met the patients and 
discussed with them the lines of treatment and their 
special difficulties. In London this was done also by 
the late S. B. Atkinson. M. S. Cohen, of Philadelphia, 
elaborated the classes further into lectures and 
demonstrations. 

The equipment for the dispensary may be of a very 
simple character. The records should cover a long 
period, say three months, at sight, and all the necessary 
information can be compressed on to the chart with 
the temperature. Such a three months' chart is used 
to reproduce the temperature records at the end of 
this book. The nurse or clerk who receives the patient 
writes up the chart from the record book and notes 
the weight. The patient is examined if desirable ; the 
dose given and entered on the chart. On the principle 
of a weekly or half-weekly dose, attendance can be 
limited to two afternoons a week ; but as we are con- 
sidering patients who follow their occupation, latitude 
of time must be given and in many cases evening time. 
For reasons already mentioned Saturday afternoon 
should be one of the times of attendance. A summary 
of the requirements of a dispensary with a description 
of a building designed for the special purpose, is given 
by Mearns Fraser. 
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RESULTS 

The writers have decided to give no statistics of the 
results of tuberculin treatment in phthisical patients. 
This self-denying ordinance has been dictated by several 
considerations. In the first place it has been done re- 
cently and well by Latham andlnman. In the second, 
statistics of cure are of very questionable value in a 
disease such as phthisis, in which there is so strong a 
tendency to spontaneous arrest, and in which even the 
necessity for any sort of treatment is difficult to assess. 
And in the third place there are certain available statis- 
tics of a different but more convincing character. 

During the last ten years, which have seen the deve- 
lopment of the sanatorium movement, there has been 
a steady numerical increase in the proportion of those 
which have combined specific with hygienic treatment. 
In Germany, where it is largely a question of public 
institutions, the percentage in 1905 was 29, in 1907 
it was 57, in 1910 the figure is about 70. For many 
years the names of Meissen and Schroder were associated 
with a sceptical attitude towards the value of tuber- 
culin ; now both of these clinicians whose experience of 
hygienic methods extends back over a period of twenty 
years or more, have published results favourable to 
its use. In any considerable resort of phthisical 
folk it would be difficult at the present time to 
find a practitioner who was not giving tuberculin in 
some form or other. An analysis, made for the 
purpose of this book, of the views of twenty-four 
continental clinicians with large personal experience 
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of the treatment of phthisis, showed eight enthusiasts, 
eight in favour of an extensive but not universal 
application of the remedy, four in favour of its employ- 
ment with reservations, and only four who regarded it 
with disfavour. At the annual gathering of German 
tuberculosis specialists the value of tuberculin may be 
regarded as an accepted fact since 1907, and three years 
later the discussion turned not on its remedial value 
but whether this could wisely be employed in ambulant 
practice. One of the writers, in reply to a request for 
information as to personal experience with tuberculin, 
received replies from sixty English-speaking practi- 
tioners who had used tuberculin more or less extensively. 
and of these thirty-six had formed a favourable opinion 
of its action in phthisis. These figures speak for them- 
selves. 

But statistics apart, certain results may be said to be 
well established by clinical experience. The first and 
most striking of these is that phthisis treated with 
tuberculin before it has become open, i.e. before it has 
been exposed to the risk of secondary infection, remains 
closed. The importance of this fact, on wliich there is 
practically unanimous opinion, can hardly be exagger- 
ated. It is true that the same result has been claimed 
for hygienic treatment : Bandelier regards the fact as 
being so well established that he refrains from giving 
tuberculin to these patients because it is unnecessary. 
It is also true that the vis medicatrix naturce unfettered 
by art would have had the same result in a large pro- 
portion of cases — the Paris Morgue (quoted by Huggard) 
gives 68 per cent, of cures without the bias of any pet 
remedy ; but there remains a proportion, it may be 
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small, of closed pulmonary tuberculosis which will not 
get well, and with these tuberculin has been shown to be 
competent to deal. Early diagnosis — that is to say, 
really early diagnosis, before tubercle bacilli appear in 
the sputum — combined with specific treatment, insures 
completely against a breakdown. 

We believe that statistics have already shown the 
ability of tuberculin to increase the percentage of those 
who lose their sputum, o • the tubercle bacilli contained 
in it, during hygienic treatment, and to extend the 
expectation of working efficiency after hygienic treat- 
ment ; but we are content to leave this to a more rigid 
demonstration. Of all these matters the tubercular 
patient is the final judge, and misled as he was by the 
disasters of 1890-91 there is no doubt that his experience 
of tuberculin under the new conditions is making him 
willing, and sometimes even anxious, to submit himself 
to treatment with the remedv. 
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PART III 

THE METHOD OF IMMUNISATION 
WITHOUT TOLERANCE (WRIGHT) 

THE TREATMENT OF LOCALISED 
TUBERCULOSIS 

This, the last section of the book, deals with the method 
of immunisation by tuberculin without the production 
of tolerance. This method is suitable for the treatment 
of localised tuberculosis, for under these conditions 
auto-inoculation is absent and hence no tolerance is 
needed to overcome it. Such localised disease is far 
excellence the tuberculosis of childhood, and so it comes 
about that the following section deals mainly with 
disease in children and its problems are largely dis- 
cussed in terms of the child. Immunisation without 
tolerance means tuberculin at long intervals so that the 
tolerance of each injection may wane before the next is 
given. It also means tuberculin in small and equal 
doses since, in the absence of tolerance, each dose will 
attain its full effect. Hence the method of tuberculin 
administration without tolerance may be summed up 
shortly as the small dose method, at long intervals, 
suitable to localised tuberculosis, and especially to 
tuberculosis in children. 
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OUTLINE OF THE METHOD 

Tuberculosis in children being the special province of 
this method of administration, it has seemed suitable to 
precede it by a short discussion of this very special sub- 
ject. It is highly essential that the frequency of early 
infection should be appreciated, and that the influence 
of age, and the spread of the disease by stages should 
be grasped in the interests alike of prognosis and treat- 
ment. Having touched on this subject we shall then 
pass on to the selection of cases suitable for this method 
of administration, the conditions under which treat- 
ment may be given, whether at home or elsewhere, 
and the means we have for the observation and con- 
trol necessary to attain a satisfactory result. The 
principles which guide us in the administration of 
tuberculin by the small dose method next claim our 
attention, and we shall pass from these to their practical 
application under the headings — Choice of Tuberculin, 
Initial Dose, Optimum Dose, Indications of Success 
or Failure, Duration of Treatment, and Repetition of 
Treatment. The administrator of tuberculin cannot 
afford to ignore any helpful contributory influences, 
and a short resume of auxiliary treatment claims the 
next place, to be followed by consideration of the 
subject of mixed infections. Lastly will come a section 
devoted to disease of Special Regions — Tuberculosis 
of Glands, of Bones, Joints, Skin and Connective 
Tissue, of Serous Membranes, the Eye and the Kidney 
and Bladder, all save the last of these groups belong- 
ing especially to the realm of tuberculosis in childhood. 
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TUBERCULOSIS IN CHILDREN 

This subject is so intimately bound up in the method 
of tuberculin treatment without tolerance that it seems 
to form the natural introduction to this section of the 
book. Its problems differ widely from those of adult 
tuberculosis, and their consideration here is important 
because recent investigations have tended considerably 
to alter and enlarge our views. This has been so especi- 
ally with regard to the prevalence of the disease, for 
the more subtle our diagnostic methods become, the 
wider do we find is the spread of the tubercle bacillus in 
the early years of life. 

There are two methods by which the prevalence of 
tubercular infection can be estimated, namely by exam- 
ination after death, and by specific tests during life. 
Now ordinary post-mortem statistics represent a hos- 
pital population where, necessarily, an artificial concen- 
tration of tubercular material occurs. Our aim, how- 
ever, is to estimate the incidence of infection in the 
living, and some amount of evidence on these lines is 
forthcoming from among healthy children dying of 
acute diseases. Hamburger gets over the difficulty in 
another way, namely by recording, among ordinary 
post-mortem material, only those cases where tuber- 
culosis was not the cause of death. By these means he 
obtains the following percentage incidence for tuber- 
culosis at various ages. 

At 0-3 months . . 0% tubercular 

„ 4-6 „ . 0% „ 

„ 7-12 „ • • 4-5% „ 

„ 1-2 years . 17% 
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At 3-4 years 
., 5-6 ,. 
„ 7-10 ., 
..11-14 „ 



30% tubercular 
34% 

35% „ 
53% „ 



These figures are sufficiently striking and would 
be still higher, Hamburger explains, if microscopic 
examination had been added to ordinary observation. 

Far higher, indeed, is the percentage of children found 
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Chart XXIII. (after Escherich. Wien. med. Wochenschr, 1911 
lxi. 115). Shows the percentage morbidity after Ham- 
burger and Monti, and also the percentage mortality on 
these figures calculated from the tuberculosis mortality 
tables of Vienna for the same year (1909). 



to react to tuberculin during life. This is well exemplified 
in Chart XXIII, prepared from the results obtained 
by Hamburger and Monti by the use of the cutaneous, 
reinforced by the subcutaneous, local test among 509 
school children in Vienna. Startling as are these figures 
they cannot be said to overstep the facts. Closely 
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comparable are the figures obtained by Nothmann for 
Dusseldorf, Mantoux for Paris, Petruschky for Danzig, 
Ganghofner for Prague. Where lower percentages were 
obtained, as by Engel and Bauer for Dusseldorf and Moro 
for Munich, the discrepancy may be fairly attributed to 
the lower delicacy of the test employed. The reliability 
of these tuberculin tests has been often verified in indi- 
vidual cases by post-mortem examination, and Ham- 
burger records how, in cases at first negative, prolonged 
search always resulted in the discovery of some small 
and often calcified focus of disease. 

It must be remarked that the figures of Hamburger apply to a 
poor school population in a large city. A lower incidence of 
tuberculosis was found by Schlossmann among his private patients 
and also by Hillenberg under conditions of village life. Such a 
contrast under different conditions of life would be expected, 
but Romer points out that the low percentage of Hillenberg 
might be attributable to the weak tuberculin he used for his test. 

The figures given above, then, point clearly to a steady 
rise in the incidence of infection as the ladder of time 
is ascended, and teach us that nearly all become infected 
with tubercle bacilli before school life is over. 

In striking contrast to the morbidity curve is the 
mortality curve of tuberculosis (Chart XXIII). At 
the outset of life mortality keeps pace with infection, 
infection spells death, but when the first few years of 
life are past the striking fact about tuberculosis is its 
recoverability. The disease is of mild aspect up to the 
end of school years, when phthisis of early adult age 
begins to take toll of life. Such a period of relative 
immunity in the light of the morbidity curve given above 
suggests to us strongly that such immunity is acquired, 
and depends on the presence of a hidden focus, probably 

T.T, ^ 
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in the lymphatic glands, the outcome of an earlier mild 
infection. 

From the clinical aspect the two important points to 
realise about tuberculosis in childhood are the following : 

1. That the resistance to invasion by the tubercle 
bacillus is at a minimum in infancy but gradually 
increases with age. 

2. That tuberculosis in children tends to spread by 
lymphatic channels and is therefore (from the clinical 
point of view) nearly always primary in lymphatic 
glands. 

These two facts give the clue to prognosis and treat- 
ment ; they also supply materials for a convenient 
classification of tuberculosis in childhood. The first 
suggests the main division of the subject into age periods, 
the second supplies indications for the subheadings of 
these groups. In addition we must take into account 
the fact that in later years of childhood tuberculosis of 
adult type begins to appear, though still somewhat 
modified by conditions peculiar to early life. 

Infancy Group. — Here we have children with little 
or no resistance to the tubercle bacillus ; their main 
defence is at the lymphatic glands, the organs best fitted 
to cope with infection, but even here resistance is, as a 
rule, too small to arrest the passage of disease. The 
tubercle bacillus enters the glands (cervical, thoracic, 
or abdominal) from the mucous surface of the resj>ira- 
tory or alimentary tract, but the glandular barrier is 
quickly broken through and a general srjread through 
the surrounding organs tends to occiu\ If, by good 
fortune, only cervical glands are infected, these may 
soften but the child recover ; if, on the other hand, deep 
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glands are involved a tubercular broncho-pneumonia 
is likely to follow or a massive blood infection give rise 
to miliary tuberculosis. Either of these conditions may 
run an acute course, or this may be more or less pro- 
tracted with wasting as a prominent feature. It is only 
when the disease is confined to glands or when but slight 
involvement of the lung is added that tuberculin treat- 
ment offers any hope in infancy (p. 153). This age 
group may be said to extend from birth up to three or 
four years, but it must be noted that resistance is 
rapidly increasing throughout this period, so that the 
child of four years is in a much stronger position as 
regards tubercle resistance than is the young infant 
(Mortality line, Chart XXIII). 

Childhood Group. — No hard and fast line separates 
this from the infancy group, but for convenience we can 
place under this heading children from four years old up- 
wards. The bacillus is still arrested in the glands, and 
now the general resistance, and especially the resistance 
of the lymph glands, being greater, these are able to 
limit the disease in many cases, and in more and more as 
age advances. Hence, among this group at least two 
stages must be recognized : (1) The stage of localised 
disease in the glands. (2) The stage where the disease 
has passed beyond these into other organs. 

Glandular Tuberculosis 
(Occult) 



I 

Surface, or Surgical 

Tuberculosis. 
(Joints, bones, skin, etc.) 
I 



1 

Deep or Medical 

Tuberculosis. 
(Hilum phthisis, peritonitis, etc.) 



General Miliary Tuberculosis 
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From this table it will appjar that the further stage of 
tuberculosis in childhood, once the barrier of the glands 
is overstepped, may show itself in two groups according 
as external and comparatively unimportant structures, 
or internal and comparatively vital organs are attacked. 
Stage 1. 

Glandular Disease (manifest or occult). In most 
cases the portal of entry is the buccal, respiratory, 
or intestinal mucous membrane, the clinical focus 
appearing in the cervical, intrathoracic, or intra- 
abdominal glands. When the first occurs we have 
the common cervical adenitis. Intra-abdominal glands 
are sometimes discoverable to palpation but in many 
cases these, as well as the intrathoracic glands, have to 
be grouped under the heading occult tuberculosis. 
Here the disease may remain quiescent, and with con- 
siderable involvement of intrathoracic glands the child 
may remain fat and rosy. Under such circumstances 
the condition is unsuspected unless some accident, as 
tubercular meningitis, supervenes. In a proportion, 
however, the disease manifests itself by general symp- 
toms such as wasting, slight fever, and characteristic 
cough, and these may lead to an attempt at diagnosis 
which, even with the assistance of a skiagram, is at 
this stage difficult and sometimes impossible. When 
the disease has become diagnosable by physical signs 
it has in most cases passed on to the second stage about 
to be described. 

Stage 2. 
(a) Surface or Surgical Tuberculosis, which is 
fortunately the more common form, includes such 
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conditions as joint disease, dactylitis, subcutaneous 
abscess— in short all the common and often multiple 
tubercular lesions which occur within easy reach of the 
surgeo.i s knife. Such conditions are mostly benign 
in their course, and comparatively amenable to treat- 
ment, but the underlying occult disease from which 
they sprung must not be forgotten. 

{b) Deep or Medical Tuberculosis.— This term may 
be applied to those cases where the spread takes place 
into adjoining organs instead of through the blood to 
distant parts. Thus arises that form of tuberculosis of 
the lung conveniently described as hilum phthisis ; 
also disease of the pleura, of the peritoneum, or of both 
these membranes together. Hilum phthisis is a very 
serious condition and of worse prognosis than is apical 
phthisis in the child. This may be so partly because 
the disease is not recognised till it is anatomically well 
advanced, the presence of a few tubercles in the lung 
where the bronchial glands are tubercular, being, prob- 
ably, a common and recoverable condition. Tuber- 
culosis of pleura and peritoneum, where serious disease 
of the underlying organs is absent, is a condition very 
favourable for tuberculin treatment. The possible 
accident (if one may so name it) of tuberculosis in all 
its stages, whether glandular alone, or glandular accom- 
panied by disease of surface or deep structures, is a 
sudden massive infection by the blood stream leading 
to a fatal general miliary tuberculosis with or without 
symptoms of meningitis. 

Tuberculosis of Adult Type.— The third group to 
be considered concerns children of older years. In 
young children, as already indicated, tuberculosis of 
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the lungs tends to be secondary to tuberculosis of the 
intra-thoracic glands and to spread inwards from these, 
but from the age of 7 or 8 years upwards true apical 
phthisis, a fibro-caseous tuberculosis of chronic type 
starting at the apex of the lung, begins to appear. In 
these early years it is a rare disease, but it becomes more 
and more frequent as age advances. Now the striking 
point about this phthisis in children, in many cases, 
is its mild aspect ; occasionally it is virulent and rapidly 
fatal, but as a rule it runs a more benign course than in 
adults and recovery from quite advanced stages may 
occur. 

We know that, auto-infection apart, there exist two 
paths by which the tubercle bacillus may travel to the 
lung — the respiratory path of the old standing inhala- 
tion theory, and an alimentary path of more recent 
discovery. Now alimentary infection — through the 
intestinal wall, by the lymphatics and thoracic duct 
into the systemic veins, and so through the heart to the 
lung — gives the child a mechanical advantage over the 
adult owing to the much greater filtering power of the 
lymphatic glands in early years ; the bacilli tend to be 
arrested in these. But when infection occurs through 
the respiratory tract this advantage no longer tells. We 
find, however, that there is a further reason, other than 
mechanical, why phthisis in children tends to run a mild 
course towards recovery. For such comparatively 
mild character and non-lethal course is a conspicuous 
feature of all forms of tuberculosis occurring in later 
cliildhood. Children of school age, to put it shortly, 
show a very decided immunity against tuberculosis and 
thereby present a striking contrast to the great suscep- 
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tibility of infancy and, to a lesser degree, of early adult 
years. 

The removal of the most susceptible during the first 
year (v two of life is, no doubt, a factor but to it must 
be added, we think, an acquired immunity due to a pre- 
vious mild infection. The reaction to tuberculin tests 
in such cases not only points to the presence of a focus 
of disease, but also indicates the sensitiveness through 
which this affords immunity against further infection. 
Just as in immunised cattle, so in these children a 
mechanism is present whereby they are protected against 
the dangers of a fresh invasion (see Chart XXI, page 
119). As years pass over such immunity is gradually 
lost till, in eary adult life, phthisis becomes the common 
and severe disease which it is at this period. 

SELECTION OF CASES— INDICATIONS AND 
CONTRA-INDICATIONS 

The question of suitability for tuberculin treatment 
can only be decided for the individual case, but a few 
guiding prin^les may be put forward to help the doc- 
tor in his selection. In the first place it may be said 
that there is only one indication for treatment — namely 
uncured tuberculosis. Admitted that spontaneous cure 
is common, it can never be foretold that any particular 
case will recover without treatment, consequently the 
indications are to treat all cases of uncured tuberculosis 
unless contra -indications exist. Such contra -indica- 
tions may be of two kinds: (1) unsuitability of the 
method of small doses here discussed; (2) contra- 
indications against tuberculin in any form. 
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1 . Unsuitability of the small dose method depends 
solely on the question of auto-inoculation. It has been 
already pointed out (p. 18) that where autotuberculin 
is supplied in large quantity from the patient's lesions 
the action of small doses from outside can never be 
equal and efficient. Cases where such auto-inoculation 
cannot be controlled are unsuitable for this method of 
administration, and must be treated on rising dosage 
with the production of tolerance. 

2. Contra -indications to Tuberculin Treatment 
in general. — These arise in the main from the acute- 
ness, or too advanced spread of the disease, under either 
of which conditions tuberculin is unsuitable. Since 
such contra-incUcations are those of autotoxic disease 
there is no need to consider them further at this point. 
There remain, however, certain relative contra-indi- 
cations under the small dose system which may reason- 
ably be considered here. Of these emaciation is that 
which most commonly comes under consideration, and 
there is no doubt that where this is present in marked 
degree tuberculin is generally useless. As a rule the 
condition points to widespread disease, and in young 
children such may exist with very equivocal signs, and 
almost no other evidence of auto-inoculation ; in other 
cases the trouble is one which affects nutrition through 
the alimentary tract — widespread involvement of mesen- 
teric glands or intestinal ulceration. In all such cases 
the outlook is highly unfavourable, and if tuberculin 
is given at all it should be given in minimal doses. The 
state of nutrition is a factor which controls very greatly 
the administration of tuberculin ; even conditions of 
flabbiness and want of tone imply a reduced power of 
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response, and dosage should be kept low till a higher 
state of nutrition can be achieved. 

Another condition where response to tuberculin is 
reduced or altered in marked degree is the condition of 
infancy. As is well known the resistance to tubercu- 
losis is at a minimum during the first year of life (p. 
177), and the effect of tuberculin treatment is always 
relatively disappointing. Tubercular areas, at this 
age, show little tendency to productive inflammation 
and much proneness to softening, and tuberculin confi- 
dently administered is only too likely to encourage the 
latter. On the other hand no other remedy but tuber- 
culin is available, and in its absence the outlook is highly 
unfavourable. Infancy therefore does not constitute a 
contra-indication to tuberculin treatment but only an 
indication for its very cautious administration, covered 
by a very guarded prognosis as to the outcome of 
the trouble. 

A further re'ative contra-indication to treatment 
lies in the inability in some cases of obtaining reliable 
data for its control. This will depend on the carelessness 
or ignorance of the patient or his friends. Tuberculin 
then becomes highly difficult to administer, and it 
may be impossible to treat such cases unless a reliable 
nurse can be obtained, or they can be moved into an 
institution. 

CONDITIONS OF ADMINISTRATION— HOME 
OR ELSEWHERE 

Under the method of immunisation without tolerance 
suitable for the treatment of localised tuberculosis, 
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the conditions are peculiarly well adapted to home treat- 
ment. The injections are given at long intervals, and, 
when the suitable dose and interval are discovered, but 
little change may be needed over many months of 
treatment. A reliable nur.-e, or the mother, must be 
trained to watch for the special indications required in 
regulating dosage, and often the latter is the more subtle 
observer of the slight changes marking the appearance 
of a negative phase, and the change of this to a positive 
phase. In addition, a temperature chart must be kept 
and dressings may need application. It is only under 
conditions where special observation or surgical measures 
are required that home treatment ceases to be conve- 
nient. There exist, however, hygienic grounds for 
alteration of home surroundings and sometimes removal 
from them in many cases of localised tuberculosis. 
These, may be considered under two headings — Removal 
of source of tubercular and removal of source of mixed 
infections. 

Removal of Source of Tubercular Infection. — 
In all cases of tuberculosis of children the source of 
infection should be investigated. In adults and older 
children this attempt is generally futile on account of 
their constantly changing environment, but in young 
children and infants this is by no means the case. Their 
surroundings are relatively fixed, and their relation to 
those surroundings very close and intimate. Conse- 
quently parents, nurses, servants, all in short who come 
into near contact, must be suspected as possible tubercle 
bacillus carriers, and any case of ill-health, wasting, or 
cough in the household must be investigated. It was 
pointed out by Hamburger that in the case of tubercular 
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infants the presence of open tuberculosis in some 
member of their immediate circle could nearly always 
be demonstrated, and it is obviously foolish to direct 
all one's attention to the soil and neglect the 
constantly falling seed. 

Removal of Source of Mixed Infections. — Not 
only does tuberculosis by leading to ulceration open 
the do r to other infections, but in addition other 
micro-organisms prepare the soil for the tubercle 
bacillus (see Glands, p. 221). Under either alternative 
it is fully proved that tuberculosis spreads more rapidly, 
and more quickly gets out of control in the presence of a 
mixed infection. Such being the case, our utmost 
endeavours must be directed to eliminating or avoiding 
the growth of other organisms. Their treatment when 
present will be considered under the heading of mixed 
infections, our purpose here is to consider their avoid- 
ance. This may be accomplished both actively and 
passively — actively by rigid asepsis and, in the case of 
glands, by the strict exclusion of all cases of mucous- 
membrane catarrh, whether called influenza, or mas- 
querading as an ordinary " cold ; " — passively by the 
adoption of an Open-Air Regime. The avoidance of 
mixed infections is not the smallest item in the value of 
open-air treatment. Its effects on general health are 
not denied, but the isolation from infections which it 
accomplishes is the marrow of its application. Even in 
towns it can be carried out with complete satisfaction, 
given a space sufficiently dry, and open to light and air 
to allow of its adoption. In most cases of localised 
tuberculosis, however, at some time or other in their 
course a change to seaside or country is indicated. In 
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this case isolation from infections is still more complete, 
and in addition is added the striking effect of mental 
change and skin stimulation on processes of nutrition. 
The spirits brighten, the appetite increases, and corre- 
sponding progress is made. Especially valuable in this 
respect is the air of the Kent coast for localised tuber- 
culosis in children. The authors can vouch for the 
remarkable effects of this air on nutrition, probably 
through the increase of nervous energy produced by its 
stimulating effects on skin and surface structures. 
This increased nervous energy leads to increased 
efficiency of bodily functions, including the very 
important ones subserving alimentation. 



OBSERVATION AND CONTROL 

It is obvious that in the home treatment which 
generally suffices for cases of localised tuberculosis, 
observation must be in part the work of the nurse or 
mother of the child. The information required by the 
physician may be put under the following headings — 

1. Evidence of Auto-inoculation or its Absence. 
— This will be derived mainly from the temperature 
chart, but also to a certain extent from observation of 
symptoms such as malaise, loss of appetite, headache, 
following unusual exertion. 

2. The Immediate Effects of Tuberculin In- 
jections. — This comjjrises all the phenomena of the 
negative phase, and their duration. A local reaction 
must be watched for, general symptoms recorded, and 
the changes in the area of disease estimated. The 
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doctor should arrange to see the case himself during 
this phase on some occasions at least. In addition 
the " rebound " to positive phase and its accompani- 
ments must be looked for and recorded. 

3. The Rate and Extent of Progress. — These can 
only be gauged over comparatively long periods of 
time, and must be estimated by accurate records 
taken at the beginning of treatment and at convenient 
intervals. General progress is best estimated by 
increase of weight and a corresponding accession 
of nervous energy. Local improvement is measured 
with the eye and touch, generally assisted by the 
probe, tape measure, and other instruments. 

The means whereby we obtain the information above 
outlined as necessary for the control of treatment are 
mainly the following — 

Temperature. — This is best taken in the rectum, for 
reasons given on page 83. A chart should be kept, 
and for this purpose the three months' chart illustrated 
at the end of the book is to be recommended. On it 
should be recorded, in addition to the temperature, the 
weekly weight, and each injection of tuberculin. The 
temperature should be taken at first every four hours, 
and lat r morning and evening (6 p.m.) and, in addition, 
at any time when unusual symptoms suggest the pre- 
sence of fever. The pulse record is of little value in 
children. 

Weight. — Cases should be weighed at the same hour 
and in the same clothes once weekly and the result 
recorded on the temperature chart. Changes of 
weight are of especial value when the original home 
conditions are maintained during treatment. 
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Observation of General Symptoms. — Observers 
vary in their skill, but much can be accomplished by 
training. Observations should be recorded daily, 
and for this purpose a chart such as that on page 165, 
is very valuable. By this means the amount and 
duration of negative phase phenomena are accurately 
measured, and these form an essential guide to the 
adaptation of dose and interval. 

Observation of Local Symptoms. — In the forms of 
tuberculosis coming under our present section there 
is generally some visible or palpable lesion present. 
It is very important, as has been mentioned elsewhere, 
that the doctor should provide himself with a very 
accurate record of the local conditions at the beginning 
of treatment so that he may be in a position to justly 
estimate the presence or absence of progress and, in the 
former case, its amount. The tape measure, the probe, 
and convenient standards of size and shape must be 
pressed into service, and in cases of bone or joint dis- 
ease the skiagram is almost essential. Observation 
of the focal reaction must be directed to such points 
as swelling, colour changes, increase of discharge, and 
the length of time over which such changes are present. 

Special Investigations. — Under this heading there 
remains only opsonic determination to consider, for 
other sjoecial means of observation and control are at 
present lacking. If the reader turns to the section 
"Principles of Administration" (p. 191), it will be 
obvious to him how much the small dose system of 
tuberculin administration relies fcr its application on 
the work of the opsonic school, but having learnt the 
principles we can as a rule dispense with this guide. 
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Mention may be made also here of the use of the op- 
sonic index before and after exercise as a test of auto- 
inoculation or its absence, and hence of cure, in cases 
of disease brought to an apparently successful issue. 

PRINCIPLES OF ADMINISTRATION 

These depend upon our knowledge of the action of 
tubercle products on the tubercular organism, and 
especially of the influence they exert on the focus of 
disease. 

The Immuniiing Response. — The whole thera- 
peutic effect of a dose of tuberculin may be spoken 
of as the immunising response, and our understanding 
of what takes place is derived partly from clinical 
observation, but very largely from the work of Wright 
and his followers on what is known as the opsonic 
power of the blood. This is a property of the serum 
whereby it prepares the bacilli exposed to it for phago- 
cytosis by the leucocytes and, presumably, also by 
the fixed cells of the body ; opsonic power is probably 
a by-product effect of antibodies possessing other 
functions and, since it is comparatively easy to mea- 
sure, it forms a convenient indication of the amount of 
general antibody formation in the body. 

The injection of tuberculin affects the opsonic con- 
tent in a characteristic manner. A suitable dose is 
followed by a fall of opsonic power commonly spoken of 
as the " negative phase " of immunity, and this is fol- 
lowed by a rise called the " positive phase " which, 
after the " high tide " of immunity has been passed, 
gradually falls again till the original line or one slightly 
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higher is reached. The value of this immunising re- 
sponse depends on the fact that in localised tuberculosis 
the opsonic content of the blood (representing anti- 
body formation in general) is below normal, and is 
especially low in the tubercular areas themselves. 
Tuberculin raises the antibody content over a de- 
finite period of time ; but it does more. For as a 
result of clinical observation we discover other effects 
accompanying the immunising response. The nega- 
tive phase corresponds to a period of malaise, loss of 
appetite, and general depression, and also to congestion 
and increased exudation in areas of local disease. 
These are no other than the " general " and " focal " 
elements of the familiar tuberculin reaction, though 
here exhibited on a mild scale, and the latter of these 
is of no little utility in localised tuberculosis as a means 
of directing the blood stream into the diseased areas. 
This focal effect can be increased at will as we shall see 
later, by the application of local derivatives. The 
positive phase of opsonic content is also found on care- 
ful observation to have its clinical accompaniment — 
a general increase of well-being and waning of symp- 
toms on the one hand and, on the other, improvement 
in the local area of disease following the temporary 
hyperaemia. 

Application of the Immunising Response. — 
When we turn to a consideration of how the elements 
of the immunising response should be applied to the 
treatment of local tuberculosis we find the following 
indications stand out most clearly : — 

1. To keep the opsonic power of the blood at a high 
level for as long a period as possible. 
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Chart XXIV. — Method of immunisation without tolerance ; 
a second equal small dose is given when the response to 
the first is over. 



2. To obtain and control the focal reaction occurring 
during the negative phase with a view to flushing the 
tubercular areas with blood. 

t.t. o 
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Dosage. — Both these indications presuppose a full 

therapeutic dose, for it is found that the larger the 

dose the more striking and prolonged the negative 

phase phenomena and, if not excessive, the longer the 

duration of the positive phase. In the interest, then, 

of the whole immunising response a full therapeutic 

dose is indicated. But when we consider the negative 

phase phenomena we find we have two opposing 

indications. On the one hand is the focal reaction 

, which we desire to encourage ; but the 
General . . . , , 

Reaction as a'iocal reaction is accompanied by a general 

Limitation to reaction measured under ordinary circum- 

dosage. 

stances by the amount of general " set back " 

following the injection and by the rapidity and com- 
pleteness of recovery from it. If the general reaction 
is overdone weight and general well being will decline, 
and this must be avoided. As a rule two to four days 
of negative phase phenomena are all that are desirable 
and safe, though some patients lose appetite for near a 
week after injection and yet progress vigorously. 
Thus general progress must as a rule set a rigid limit 
to the intensity of the focal reaction, but under certain 
circumstances this is not the case. Thus local hyper- 
Focal aem i a > an d hence focal reactions, must be 
Reaction as reduced to a minimum where softening of 
a t Lim ) i s , *' 1 e on caseous material is to be avoided ; on the 
other hand where a local lesion does not 
respond, more vigorous treatment, even to the losing 
of weight from excessive general reaction, may be for a 
time desirable in a well nourished patient, though this 
measure can only be advised on occasion and in the 
hands of the experienced, 
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The Interval.— The 

indications governing the 
size of the dose having 
been mentioned it re- 
mains to determine the 
interval at which it 
should be given. Here 
we have two factors to 
consider, the length of 
the immunising response 
— for it should be our 
purpose to give the 
opsonic positive phase as 
much scope as possible ; 
the length of the wave 
of tolerance to tuberculin 
(p. 13)— for till this has 
waned a reinjection of 
equal size will not be 
equally efficient. For- 
tunately the immunising 
response and tolerance 
wave run side by side, 
and our indications for 
the spacing of dosage can 
be derived from either or 
both sources of informa- 
tion. As regards the 
immunising response 
we can by the deter- 
mination of the opsonic 
index directly find its 
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length on a given dose. In absence of this we can use 
our knowledge, already derived from this source, that 
the response varies with the size of the dose ; on a 
minimal dose it is short, perhaps ten days, on a large 
dose it is long, three weeks or over. On the side of the 
tolerance wave similar evidence is forthcoming ; the 
quantitative cutaneous test has shown that sensitiveness 
returns to its original point within fourteen days on a 
dose about one-tenth of that capable of giving a general 
reaction. That a full therapeutic dose giving a marked 
reaction is followed by a prolonged tolerance wave is 
well exemplified by Temperature Chart XXV, where 
sensitiveness has not returned to its former level in 
three weeks. 

Thus we find that the interval must depend on the 
size of the dose, and it is obviously of equal importance 
with the dose itself. For if reinjection is left too late 
time is lost ; if it is made at too short interval the dose 
is ineffective. If maximal response is aimed at, as in 
the treatment of lupus, the intervals must be long, 
perhaps three weeks ; if small doses are given the inter- 
vals should be short, perhaps ten days. On the average 
doses suitable for average cases an interval of fourteen 
days is very commonly appropriate. The suitability 
of the interval is readily gauged by the equality in 
effect of the doses. If it is too short irregular response 
will occur — one dose will be inefficient because given 
on the tolerance wave, the next may lead to a reaction 
because the shortened response following an inefficient 
dose has given place to fresh reactivity. 
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CHOICE OF A TUBERCULIN 

We have already indicated the essential oneness of 
action of all the tuberculins (p. 36) ; with almost any 
preparation success may be achieved, the main re- 
quirement being thorough familiarity with the brand in 
use. We have, nevertheless, pointed out that certain 
differences also, depending on Solubility, Toxicity, and 
Strength are to be found among tuberculin preparations. 
These differences separate especially the extract 
tuberculins, represented by T, from the endoplasm 
tuberculins represented by TR. The former contains 
the soluble products of the bacillus ; the dose is quickly 
absorbed and sharp reactions are readily produced. 
It is also, on account of the manner of preparation ; 
more toxic (p. 38). Endoplasm preparations, on the 
other hand, are very insoluble and hence are but slowly 
absorbed ; their effects are gradually produced, and 
reactions tend to be mild and prolonged. 

When we consider the indications for treatment in 
localised tuberculosis we find that the insoluble pre- 
parations offer obvious advantages. Our aim is to 
produce mild but prolonged focal reactions ; a good 
immunising response with minimal disturbance of 
general health. This seems best achieved by the 
endoplasm prejoarations, and these appear to us to 
possess the additional advantage that more subtle 
gradation of dosage can be achieved than with the more 
soluble preparations. The endoplasm tuberculins are 
also recommended by custom and exp-iience, for it is 
with these preparations almost exclusively that the 
small dose treatment rose into prominence in the 
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hands of Wright and his followers. We would then 
recommend the use of TR or BE as standard prepara- 
tions in the treatment of locali ed tuberculosis, and 
our feeling is that the former, which contains the 
endoplasm alone, is, on this account, more especially 
suitable. In the treatment of autotoxic tuberculosis we 
have for convenience reduced the initial dosage of 
the tuberculins to a common figure. Under the method 
of immunisation with tolerance this is a safe and highly 
rational practice, since the initial dose is minimal and 
in all stages the relation of one dose to the next is of 
far higher importance than the actual quantity ad- 
ministered. On the method now described, however, 
it is the actual dose which tells ; the initial dose is 
larger because there is less risk of harm and sensi- 
tiveness is more easy to gauge. Hence it is of real im- 
portance on this method that the relative strength of 
the preparations used be known as accurately as possi- 
ble. Unfortunately no real comparison can be made 
between TR and BE and only clinical exj>erience can 
deduce their relative potency. On these grounds it 
is the custom of the writers to consider BE, for pur 
poses of administration in cases of localised tuber- 
culosis, two or three times stronger than TR on the old 
system of measurement by milligrams of solid substance 
used, and consequently of nearly equivalent strength, 
volume for volume. In the present section the dosag • 
is given in terms of TR as this preparation is repre- 
sentative of the endoplasm tuberculins and gives 
excellent results in practice. 
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INITIAL DOSE 

At the beginning some dose has to be chosen on 
which to start treatment and, with experience, the 
optimum dose will often be struck with no further 
trouble at the outset. The dose, as would be expected, 
is more easy to gauge in localised tuberculosis, where 
tolerance is never present, than it is in cases of autotoxic 
disease. For cases of phthisis sensitiveness has been 
shown to vary among individuals up to the proportion 
of 100 : 1, but it seems highly unlikely that this can 
apply to cases of localised tuberculosis. The quanti- 
tative cutaneous test (p. 64) by which this result was 
obtained in the hands of White and Graham seems 
likely to prove of great utility in the future as a means 
of determining the initial dosage. In the absence of 
such a test we are reduced to the method of giving an 
" average dose," or such dose above or below this as our 
general impressions lead us to believe that the individual 
case will require. 

Our own plan in cases of localised disease is to con- 
sider 05 cm. as a probable dose for an average adult 
and to calculate children's doses from this according 
to their weight. Thus a child of 21 to 3 stone will 
start with a quarter of an adult dose, and a child of 
3J to 4 stone with one-third of such dose, and these will 
be found as a rule rather below than above the optimum 
dose in average cases. In the case of infants, however, 
in whom disease is generally active and sensitiveness 
high, a further reduction in dosage is wise at the outset. 

Having started in this manner the result will ob- 
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viously be success, or failure, and the means whereby 
the optimum dose is attained by a study of the general 
and local effects of treatment must now be considered. 



THE OPTIMUM DOSE 

General Indications of Success or Failure. — 

When things are as they should be the weight begins 
to rise, often at the rate of 1 or 2 lb. per month. The 
rise is accompanied by increased ajDpetite and a general 
feeling of well-being, so that the child takes more notice 
of his surroundings and more interest in his toys. 
This general improvement is commonly broken by a 
slight " set back," corresponding to the negative 
phase and representing a slight tuberculin reaction, 
for a day or two immediately following each injection. 
At such times the child becomes languid, loses appetite. 
and may even vomit. The temperature is seldom 
affected, but if previously raised it may drop to normal 
for a few days. Such general symptoms are com- 
patible with a suitable dose ; if they are absent the 
dose is too small for an average case (it may be kept 
small for special reasons), if they are not quickly 
recovered from the dose is too large and must be 
reduced. In measuring these negative phase pheno- 
mena in a child care must be taken that they are not 
overlooked or underestimated by unobservant friends ; 
parents and nurses differ widely in the amount of skill 
they acquire in gauging the amount and the length of 
set back following a tuberculin injection ; it is best to 
supply them with a chart for daily observations so 
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that the nature and duration of any symptoms may 
be available to the doctor at his next visit. 

When the dose is too large improvement, both general 
and local, ceases and the child begins to look tired and 
cheerless, becomes flabby, and the appetite wanes and 
weight is lost. This is a condition which must on no 
account be allowed to come about, and the dose must be 
ijuickly altered for its avoidance. In a strong, well- 
nourished child with strictly localised disease a slight 
temporary loss of weight may be allowed when this is 
accompanied by local improvement as the result of 
focal reactions. 

When the dose is too small no effect either general 
or local is observed and the indications are to increase it. 

Local Indications of Success or Failure. — 
Local lesions may be either hidden, as for instance 
tubercular thoracic glands, or manifest. When they 
are manifest they may be either visible or only appar- 
ent to examination with special instruments such as the 
stethoscope or laryngoscope. Since it is especially 
with more or less visible lesions that we have to deal 
in the small dose system of tuberculin administration, 
we will consider local lesions as they appear to the eye 
as in a tubercular sinus. 

Corresponding to the general set back accompanying 
the negative phase of opsonic power certain changes are 
observable in the area of disease. The tissues become 
swollen and congested, and any discharge present is 
temporarily increased. This is the focal reaction, whose 
main attribute is a local hyperaemia. Following this 
and corresponding to the positive phase of opsonic 
power, a marked improvement occurs which may 
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proceed to a temporary healing of the focus by the end 
of a week or a fortnight. Unless final healing is near, 
however, the disease again relapses, and this alternate 
relapse and improvement follows each injection till at 
last the conditions are suitable for permanent closure. 
Dangerous Focal Reactions. — General and local 
conditions must always be considered together when 
indications for tuberculin dosage are sought. At the 
beginning of a course of treatment special consider- 
ation must be given to the improvement of the general 
condition unless this is already excellent. When this 
point has been assured the local needs must then be 
more closely studied. General and local improvement 
commonly run hand in hand, but it may happen that 
local needs render inadvisable a dose which would 
otherwise suit. For the focal reaction carries with it 
under certain conditions an element of danger ; the 
increased blood supply is in many cases a stimulus 
to healing processes, but in some cases it leads to soften- 
ing of tubercular areas. This is especially apt to occur 
in infants, in whom the resistance to the tubercle bacillus 
is at a minimum, and at almost any age where large 
amounts of caseous material are present. Such soften- 
ing in certain situations, as in the intrathoracic or 
intra-abdominal glands, may lead to very serious con- 
sequences, and even in superficial areas is generally 
undesirable. Under such circumstances the indi- 
cations point to avoidance of marked focal reactions and 
hence restrictions of dosage. With such dosage a ten 
days interval may be sufficient, and no such striking 
general improvement can be expected as in cases where 
a more ample immunising response can be permitted. 
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It is however wiser to achieve a moderate but sure im- 
provement than to run the risk of initiating a process 
we cannot check. It has been mentioned elsewhere, 
and may be here again insisted, that negative phases 
in excess or under contra-indicating circumstances, 
are just as great a danger under the small dose system 
of Wright as they are when called " tuberculin re- 
actions " under the system of rising dosage suitable 
for cases of auto-toxic tuberculosis. 

Opsonic Control. — We have seen how in the general 
and local conditions we have ample indications to 
supply us with the necessary guides to treatment. 
If more than these are needed a careful study of the 
opsonic index may be of assistance. The authors have 
already expressed their indebtedness to the study of 
this method (p. 134) and highly recommend it as a 
means of " learning the ropes." With experience, 
however, the opsonic index becomes unnecessary and 
we can derive the information required for rational 
treatment from other sources. 



DURATION OF TREATMENT 

This may be considered from the prognostic and 
from the therapeutic point of view. The prognosis 
as regards length of treatment is of the utmost import- 
ance on account of the natural impatience which is 
liable to overtake the patient and his friends during the 
long-drawn-out healing of tubercular processes. If the 
matter is explained at the beginning it is less likely that 
the doctor will be blamed, or that a satisfactory cure 
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will be interrupted through the ignorance of the 
sufferer. In cases of bone and joint disease a skiagram 
will sometimes help to convince the friends that the gaps 
so clearly visible cannot be filled in a few days or weeks. 
The authors are in the habit of warning patients that 
the cure is likely to take at least as much time as the 
disease has already lasted ; this prepares their minds for 
the long struggle with disease and anticipates the 
disappointment of hope deferred. 

From the therapeutic point of view treatment in 
localised tuberculosis must necessarily be continued 
till the local lesion is healed and, for safety, for several 
months beyond this. A cure is admittedly difficult 
to gauge, and relapse is very liable to occur if treatment 
is omitted too early ; this is especially the case in 
lupus, where relapse constitutes the most unsatisfactory 
feature of its treatment. But another reason exists in 
cases of localised tuberculosis for prolonging treat- 
ment after the local disease has healed. This is the 
presence in all such cases in children of an occult pri- 
mary focus in glands, whether of the abdominal or the 
thoracic chain, and, in the latter case, of a lung lesion 
besides in nearly all cases. Such glandular lesions are 
slow of healing and a year's treatment is by no means 
too long to cover the risks due to this primary focus. 
The treatment in its later stages involves but little 
trouble either to the doctor or the patient for, in many 
cases, the same dose may be given at the same intervals 
without change over long periods of time. At the 
end tuberculin may be given at longer intervals while the 
case is kept under occasional observation to prevent 
relapse. 
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REPETITION OF TREATMENT 

The treatment of localised tuberculosis is directed to 
cure, and if the directions given in the foregoing section 
are followed it is unlikely that any repetition of treat- 
ment will be required. 



AUXILIARY TREATMENT 

Tuberculin is no passive immuniser to neutralise 
the poisons of disease. Its action presupposes a power 
of response on the part of the body ; it is a stimulus 
to the defensive mechanism, a call for active effort 
on the part of the tissues. Consequently no measures 
must be neglected which may help to put the body in 
the best possible condition to respond to this call. 
Some go so far as to withhold tuberculin in cases where 
malnutrition is marked whilst hygienic -dietetic mea- 
sures are directed to improving this. We think rather 
that such measures should go hand in hand with 
specific treatment, but also that auxiliary treatment is, 
on occasion, of such vital importance that tuberculin 
cannot be given without it. Here we have spoken of 
auxiliary treatment in the restricted sense of treat- 
ment directed to improvement in the general condition 
of the patient, but it will be obvious that this is only 
one side of the picture. We must, in addition, consider 
under this heading auxiliaries to the tissues actually 
fighting the bacillus — the so-called diseased area or 
focus of disease. We shall take the subject therefore 
under two headings — those measures which influence 
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the general condition, and those which influence the 
local condition. 

General Auxiliary Treatment. — This, save for the 
special subject of auto-inoculation to be immediately 
considered, amounts in practice to hygienic -dietetic 
treatment. It aims at the full efficiency of all the bodily 
functions, the improvement of general nutrition and 
therewith increased power to fight disease. In ad- 
dition to open-air regime and change to sea or country 
which have been already discussed, it includes such 
items as clothing, baths, and sleep, which do not 
concern us in this volume. 

Control of Auto-inoculation — Under the heading 
of general auxiliary treatment must come also remedies 
directed to the control of toxin-supply from the 
seat of disease. For the successful use of the method 
of tuberculin administration we are discussing 
auto-inoculation must be eliminated or reduced to a 
minimum, and this is achieved mainly through the 
provision of rest for the diseased part. Any movement 
leading to symptoms of auto-inoculation, whether 
fever, loss of weight, or failure of tuberculin treatment, 
must be controlled, and it is obvious that the necessity 
for this will vary greatly with the nature of the disease. 
Thus in a large joint, such as the hip, auto-inoculation 
readily occurs, and complete rest must usually be 
insisted on as a sine qua non to tuberculin treatment. 
In the small areas concerned, however, in a tubercular 
dactylitis no such measures may be necessary ; the 
conditions are those of a local disease solely. 
The application of the principle of rest necessarily 
varies according to the part diseased ; thus a tubercular 
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peritonitis must obtain rest by recumbency, a diseased 
elbow with a splint, a hip joint with some form of ex- 
tension apparatus or a Thomas' splint. 

In many cases, consequently, the elimination of 
auto-inoculation needs for its accomplishment the use 
of apparatus forming part of the surgical treatment 
so often necessary in localised tuberculosis. 

A further matter for mention at this point is the power 
we appear to possess of relieving undue congestion of 
inflamed areas, and thereby improving the blood 
supply, by the exhibition of certain salts (citrates, 
etc.) either by their effect on elimination of tissue 
fluids by diuresis, or, perhaps, in reducing coagul- 
ability of the blood. 

The opposite action is claimed for the soluble salts of calcium, 
which are said to increase blood coagulability and limit auto-ino- 
culation ; the authors have not satisfied themselves that they 
have obtained the latter clinical effect in any cases they have 
treated. 

Local Auxiliary Treatment may be divided into — 
( 1 ) local measures which tend to increase the efficiency 
of the focal reaction; (2) surgical treatment. 

1. Aids to Focal Reaction. — Of these the most readily 
obtainable is heat. This may be applied to areas of 
local disease as fomentations, hot sand or salt bags, 
or hot water bottles, and these may be protected 
from open wounds by a layer of dressings. Of some- 
what similar action are the light rays (as Finsen 
lamp) used with success as an auxiliary to tuberculin 
in the treatment of lupus (p. 231). Other means of 
inducing hyperaemia in the area of disease are those 
employed by Bier and generally associated with 
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his name. Bier's hyperaemia is obtained in 
the limbs by application of a bandage, or in other 
parts by the use of suction apparatus. Bandage 
hyperaemia, a true passive hyperaemia, is obtained 
by applying several turns of a rubber bandage at 
the proximal end of the limb ; the test of its 
proper application lies in the fact that the limb 
becomes congested, but that there is no pain and the 
extremity remains warm. The bandage is worn from 
one to three hours daily, longer application being found 
to lead to the development of cold abscesses ; cedema is 
to be avoided. Suction hyperaen ia, a mixture of 
active and passive hyperaemia, is applied by cupping 
glasses furnished with a rubber ball. They are applied 
for three-quarters of an hour daily, five minutes on and 
three minutes off and, in the case of open wounds, are 
used daily till the granulations have become red and 
firm, and after this less often. Cold abscesses can be 
cleared at intervals by the use of suction glasses. 
When open wounds are being treated the surrounding 
skin must be cleaned with benzine or ether and smeared 
with vaselin ; the glasses must be boiled and kept 
in antiseptic solution. A further aid to the focal 
reaction remains in gentle movements of the diseased 
part. Where the tubercular area is of wide extent 
this is not permissible, but with small lesions a certain 
amount of movement is not only harmless but advan- 
tageous and markedly aids the healing process, 
doubtless through its effect on blood supply. 

All these remedies act by the production of hyper- 
aemia, and this should be judiciously applied. It must 
be remembered that in inflammation the blood stream 
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diminishes after a transient acceleration, and this 
natural process should be imitated. Agents which usually 
induce active hyperaemia produce, in inflamed parts, 
only passive hyperaemia as the blood stream is slowed, 
but even this in excess does harm. A moderate induc- 
tion of hyperaemia is a valuable aid to tuberculin treat- 
ment in open ulcers or sinuses ; to a less extent in early 
tubercular lesions. Where caseous material is present 
more certain and rapid softening of this is induced than 
would have occurred without, and such action may be a 
disadvantage or the contrary according to the circum- 
stances of the case. 

Other measures useful to aid the focal reaction in 
open ulcers and sinuses may be mentioned under the 
headings hypertonics and decalcifiers. They increase 
the flow of plasma through the open surface by their 
local action. The former act by increasing the osmotic 
pressure, and are represented in practice by a 3 to 5 per 
cent, solution of sodium chloride applied to the wound ; 
the latter hinder the coagulation of lymph on the sur- 
face and are commonly applied as a 5 to 1 per cent, 
solution of sodium citrate. These adjuvants were 
introduced by Wright, and are conveniently used to- 
gether in a simple solution. The surrounding skin 
must be protected with vaselin, and the solution should 
be applied on hnt covered with guttapercha tissue. 

2. Surgical Measures. — These have in the main two 
aims. To remove dead tissue and to correct deformity. 

The removal of dead tissue when present in any 
quantity is a necessary auxiliary to tuberculin treatment. 
When such dead tissue is inaccessible, as in caseous 
thoracic glands, encapsulation is all that can be hoped 

T,T, P 
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for, and caution must be taken that focal reactions do 
not lead to rapid softening. When, however, accessible 
parts, as neck glands, are under consideration the indi- 
cations are different. If a small caseous focus is present 
the gland will retrogress, though slowly and incom- 
pletely, under tuberculin treatment. The gland does 
not disappear but it remains quiescent. When a large 
caseous core is present this is best removed. On the 
other hand it may be allowed to soften, as is likely to 
occur under tuberculin, and be subsequently aspirated. 
In all conditions of delay in healing investigation must 
be made into the possible presence of dead material 
requiring removal. A skiagram will sometimes show 
that in such cases suspected of harbouring dead tissue 
the real cause of delay is the large amount of destruction 
which needs repair, and this must always be borne 
in mind. In all cases where surgical measures are 
required these should be timed to coincide with the high 
tide of immunising response, that is with the second 
week after a tuberculin injection ; moreover an operation 
should stand in lieu of the injection which would 
otherwise follow it, since a free introduction of auto- 
tuberculin may be presumed to result from it. 

The correction of deformity needs no comment 
here. It is obvious that in disease of joints, and to a 
less extent of bones, the prevention or correction of 
deformity forms a very vital element in treatment and 
must be relegated to suitable hands. 
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MIXED INFECTIONS 

The course of localised tuberculosis is vitally bound 
up in the question of mixed infection; indeed the ulti- 
mate issue depends in some cases solely on the possi- 
bility or not of excluding secondary infection with 
pyogenic organisms. This is the case especially where 
large collections of dead material, so-called tubercular 
abscesses, develop in connexion with such lesions as 
spinal caries or hip disease. The subject of mixed 
infection may be conveniently considered under two 
headings, namely in closed lesions and in open lesions. 

Closed Tubercular Lesions. — The striking point 
in these cases is the acuteness which a tubercular abscess 
may show without the presence of any pyogenic organ- 
ism. As a rule closed tubercular lesions as long as they 
are covered by healthy skin are found to be sterile. 
Petroff found no organisms in forty-nine cases fulfilling 
these conditions. In eight cases where organisms were 
present either a former puncture, or the vicinity of 
excoiiated skin, remained a possible source of infection. 

Open Tubercular Lesions only too readily become 
the home of other organisms. Among fort3'-four cases 
examined by Petroff three were negative and the 
remaining forty-one showed infection with the following 
organisms — 

23 Staphylococcus (16 albus, 6 aureus, 1 citreus). 

18 Streptococcus. 
8 Pseudo-diphtheria bacillus. 
4 Bacillus pyocyaneus. 
2 Microc. tetragenus. 
1 Bacillus eoli communis, 
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besides a few saprophytes and organisms of unknown 
nature. The streptococci appear to bear a higher 
proportion among these lesions than in cases of acute 
suppuration where Jakowski among 827 cases found 
605 due to staphylococci and 154 due to streptococci. 

The Results of Mixed Infection are, in the case 
of wide tubercular areas, disastrous. Much depends 
upon whether the resulting inflammation takes an acute 
or chronic form. In the former case a septicaemia 
may result, and it was the fear of this which led to the 
conservative treatment of tubercular abscesses before 
the days of aseptic surgery. An acute suppuration is 
especially apt to occur where the abscess wall has been 
damaged, where an incomplete operation has been 
performed, or the opening is too small and becomes 
blocked. A streptococcus infection is more to be feared 
than that with staphylococcus. If, in addition, putre- 
factive organisms obtain an entrance a very serious 
condition of sapraemia may be set up. 

Not only is the pyogenic organism, however, a danger 
in itself but it opens the door to further inroads by the 
tubercle bacillus. It has been shown by animal experi- 
ment that much greater destruction occurs in a joint 
infected with tubercle bacillus plus pyogenic organisms, 
than with tubercle bacillus alone. But, in addition to 
this, such ulceration appears to remove a barrier to the 
generalisation of the tubercle bacillus, for in these cases 
of mixed infection tubercular areas appear in the lungs 
at an early stage. 

Treatment. — This must be directed in the first place 
to the most scrupulous asepsis in all matters dealing 
with tubercular areas. In the case of a psoas abscess 



TREATMENT OF LOCALISED TUBERCULOSIS 213 

or hip joint sinus this may be a matter of life or death 
to the patient, and in all tubercular areas is of the highest 
impoitance. When a mixed infection has occurred 
special efforts must be made to keep it in control. 

(«) Surgical Measures will be directed to ensiuing 
efficient drainage, and perhaps counter-drainage, and 
opening up tracking sinuses or pockets. 

(b) Tuberculin Treatment is by no means contra- 
indicated on account of mixed infection in localised 
tuberculosis. By treating the tubercular infection one 
appears to improve the patient's power of attacking 
the pyogenic organism. This is exemplified in the case 
of infected psoas abscess described on page 226, where 
tuberculin alone was sufficient to restore the patient to 
health . 

(c) Vaccine Treatment. — The same case exemplifies 
also how greatly the effects of tuberculin are accelerated 
in such a case by the addition of a vaccine against the 
secondary infection. This fact is supported by a con- 
sensus of opinion, and in all cases of mixed infection 
where a large area is involved it is best to investigate 
the infection and give the appropriate vaccine in addi- 
tion to tuberculin. In the case of small areas the 
presence, nearly invariable, of a second organism 
is no necessary indication for a vaccine and tuberculin 
alone will generally achieve the desired results. 

TUBERCULOSIS OF SPECIAL REGIONS 

LYMPHATIC GLANDS 

The lymphatic glands are of such essential importance 
in childhood, where they form the main, and at times 
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the sole, defence against the tubercle bacillus, that we 
shall discuss this variety of tuberculosis in terms of the 
child though the adult is not entirely exempt. Not 
only is manifest tuberculosis of lymphatic glands com- 
mon in childhood but it must be remembered in addition 
that tubercular disease of other parts is nearly always 
secondary to a hidden glandular focus. Indeed it may 
fairly be said that all tubercular children possess foci 
in their lymphatic glands. But the matter may be looked 
at from another point of view also ; we find in practice 
that a majority of children, especially of the poorer class, 
show chronic glandular enlargement mainly in the 
cervical groups. Volland among 628 school children 
between the ages of 7 and 9 years found 97 per cent, so 
affected. Not all such glands are tubercular, but it 
has been shown that no less than three-quarters of these 
enlarged glands removed for inspection show tubercular 
changes to the microscope. Thus we see that tubercle 
bacilli are frequently arrested in the glands, that the 
changes to which they give rise are often slight and 
strictly local, and that only in a proportion of cases does 
a condition clinically recognisable as tubercular lymph- 
adenitis arise. 

Tuberculosis of lymphatic glands may be considered 
for our present purpose under two headings — Manifest 
and Occult. 

1. Manifest Tubercular Adenitis. — For conve- 
nience we will consider cervical adenitis as the manifest 
form because it is the commonest. The conditions we 
are likely to meet are threefold, (a) Glands which are 
enlarged but in which a diagnosis of tubercle is doubt- 
ful, {b) Enlarged glands which on account of their 
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size, consistence, and prolonged presence are judged 
to be caseous but are not softened, (c) Softened glands 
with or without a sinus. 

(a) Enlarged but not Caseous Glands. — In cases where 
glands are enlarged but not evidently tubercular it is 
especially important that the effect of removal of all 
sources of infection (p. 221) and complete rest of the 
parts be given an adequate trial. If these fail tuber- 
culin may be used with a good chance in these cases of 
complete resolution. 

(b) Caseous Glands. — Where a caseous core is present 
the conditions are very unfavourable for tuberculin 
treatment. Such dead material is outside the blood 
stream, and the effects of tuberculin can only be exerted 
on the surrounding glandular tissues. Healing can 
then take place only by encapsulation and a very slow 
shrinkage, but not by complete disappearance. Such 
a jurocess, where the amount of material is small, prac- 
tically amounts to " cure " though it is not strictly 
such. Where caseous material in large quantity is 
judged to be present it is best got rid of by coreing the 
gland through an incision or, if the gland is really single, 
a rare condition, by complete removal. 

Where tuberculin treatment alone is elected in these 
cases considerable patience is required. Improvement 
is bound to be slow owing to the very slight exchange 
in these firm glands between their contents and the body 
fluids outside them ; any attempt to accelerate the 
process by obtaining marked focal reactions, and by 
the production of hyperaemia through the application 
of heat or suction is apt to be followed by further enlarge- 
ment and softening. In infants, indeed, such softening 



216 IMMUNISATION WITHOUT TOLERANCE 

can only be avoided by the most restricted tuberculin 
administration, all negative phase phenomena being 
avoided and attention directed mainly to the increase 
of general nutrition. 

(c) Softened Glands. — When the glands are already 
softened the indications for tuberculin treatment are 
greatly altered. If a sinus is present the resulting 
drainage draws a good flow of blood fluids through the 
tubercului- tissues and the very best conditions for 
healing are present. Tuberculin may then be used 
with marked success if the following points are studied. 
Firstly to give such doses as will cause slight focal 
reaction and negative phase phenomena lasting a few 
days and repeat these doses at about two weeks' inter- 
vals, and secondly to see that discharge through the 
sinus is free and to help it if necessary by the application 
of heat and hypertonic solutions. 

If the softened glands are not yet opened the dead 
material must be removed. Where the skin is still 
uninvolved in the inflammatory process an attempt 
should be made to remove the contents with a large 
exploring needle entered somewhat from the side through 
healthy skin. The gland then fills with plasma, and 
this interchange of fluid leads in man}' cases to cure 
without further interference. This manoeuvre may be 
repeated if necessary, but mere refilling of the gland is 
not an indication for this apart from further enlargement 
or lack of improvement. Western squeezes out the 
contents through an opening made from healthy skin 
with a tenotome, and this method may be adopted where 
the exploring needle fails to draw. When the skin is 
involved the gland must be evacuated through an inci- 
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sion, the process being advantageously followed up by 
clearing with a flushing curette. Whatever operative 
measure is adopted it should be timed to hit off the high- 
tide of tuberculo-opsonic power, and this is present 
during the second week after a suitable tuberculin 
injection. It must be borne in mind also that operative 
measures lead to considerable auto-inoculation, and it 
is best to omit the usual dose of tuberculin following the 
operation and let this auto-inoculation stand in lieu of it. 

Multiple Glands. — Hitherto we have written as if but 
a single gland was concerned, or all glands (if more) 
were in the same stage of inflammation. This is by no 
means the case in practice when, more commonly, glands 
in all stages are present and have to be treated. When 
this is the case that member of the group most likely 
to give trouble, namely the large gland not yet softened, 
must receive special consideration. If tuberculin is 
given freely, or heat or suction applied in the interests 
of a neighbouring sinus, it must be remembered that 
such a large gland will probably respond to it by softening , 
especially if the patient is young. The points for and 
against permitting this must be duly considered in each 
individual case, and treatment varied accordingly. 
It has been our experience also that any rough operative 
measures such as the use of a Volkmann, or the need- 
less probing of a sinus, also tend to promote enlargement 
and softening in contiguous hard glands. 

Results of Treatment. — As regards the prognosis of 
tubercular adenitis under tuberculin treatment it may 
be said to be good where a fair opportunity is given. 
Sinuses from glands, as indeed all tubercular sinuses, 
heal with great certainty and comparative rapidity 
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under suitable tuberculin administration ; periadenitis 
and thickening of scars are, moreover, very favourably 
influenced. Caseous glands when still within reach 
of unassisted tuberculin treatment slowly grow smaller, 
and there is an accompanying improvement, often well 
marked, in general nutrition. When such glands how- 
ever have sunk to the size of a lentil, or even a broad 
bean, and are hard, no further change is to be expected 
of them and they will probably remain quiescent. In 
cases where the disease has been of but short duration 
before treatment was commenced the diseased glands 
may disappear. In such cases their tubercular nature 
is not always evident. There is no doubt that the age 
factor is a very vital one in the prognosis of tubercular 
adenitis. The marked lack of resistance to tubercular 
disease in infancy is well exemplified in glandular 
tubercle, for in the glands if anywhere healing processes 
should be active. In these children, however, rapid 
softening generally occurs, unrestrained or but little 
restrained, by the administration of tuberculin. In 
them the slightest focal reaction increases the local dis- 
ease, and tuberculin should be given in minimal dosage 
(p. 199) with the object of increasing general nutrition, 
and tiding them over to the second year when more 
notable resistance is to be expected. There appears, 
also, to be some diminution of resistance to tubercular 
disease about the age of puberty, and, in the St. Mary's 
Hospital inoculation department, the least satisfactory 
results were obtained in children between the age of 10 
and 15 years. Among these 50 per cent, showed great 
improvement, 20 per cent, moderate, and 30 per cent, no 
improvement. 
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Analysis of the whole St. Mary's Hospital material 
(79 cases) led Carmalt-Jones to the conclusion that 
among any eight cases of tubercular adenitis five will 
show marked improvement (with two or three cures), 
two will improve slightly, and one or two will fail to 
improve. It must however be remarked that the cases 
analysed were of an exceptionally unsuitable character 
since no less than half of them had been operated upon, 
and in a quarter of them more than one operation had 
been performed. In private practice better results 
are certainly obtainable in cases of this nature. 

2. Occult Tubercular Adenitis. — Diagnosis. — 
It happens unfortunately that the glands in which the 
tubercle bacillus is most commonly arrested, namely 
those draining the mucous membranes of the respiratory 
and intestinal tract, are entirely out of our reach. So 
much is this the case that it requires a distinct mental 
effort to keep them before us as the probable primary 
focus in cases of surgical tuberculosis in children. Much 
more certainly are they overlooked when they constitute 
the sole focus of disease for, until symptoms such as 
wasting, fever, and characteristic cough appear, there 
is nothing to direct our attention to the condition. This 
is particularly disastrous in practice, for it is at this, 
clinically the first, stage of tubercular infection in child- 
hood that specific treatment is likely to be successful, 
and there is no doubt that fatal disease would often be 
avoided if tuberculin could be used before the glandular 
barrier is passed. For this reason the utmost effort 
must be made to discover such cases early, so that they 
may be treated while the disease is still localised. 

Treatment. — When abdominal glands are involved 



220 IMMUNISATION WITHOUT TOLERANCE 

they are occasionally palpable and their resolution may 
be watched, but when tracheal or bronchial glands are 
tubercular the success of treatment must be gauged 
mainly by improvement in the general nutrition and 
the waning of symptoms. It is fortunate that the deep 
glands do not show the same tendency to softening as 
do those in the neck, but still such an accident occurs 
not infrequently and leads, in the chest to caseous con- 
solidation of a large area of lung, or in the abdomen to 
peritonitis or abscess formation. The possibility of 
such softening must be kept always in mind, and the 
great probability of hastening it if careless and needless 
tuberculin reactions are permitted to occur. 

The Small Dose versus the Large Dose Method. — The 
method of small dosage at long intervals is that best 
suited to the treatment of tuberculosis of lymphatic 
glands and fulfils all requirements ; considerable suc- 
cess has nevertheless been obtained in occult tubercu- 
losis by a mild and limited intensive treatment in the 
hands of German investigators. Petrusehky was the 
pioneer in this line, and to him is due the credit of in- 
sisting on the importance of attacking the disease at this 
stage while it is still curable. Five such cases were 
treated by him with success between the years 1893 
and 1897 when he first published the results. He used 
various preparations, including T up to 50 c.mm., and 
gave his treatment in stages with intervals between. 
Following his lead with equally satisfactory results came 
Escherich who used TR in doses of 05, rising to2 c.mm. 
given once or twice weekly, and Raudnitz who used 
old tuberculin in weekly doses rising from 001 c.mm. and 
given in courses of six months' treatment with three to 
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six months' country holiday between, after the serial 
method of Petruschky. Though there is nothing 
unsuitable in the use of a rising dosage carefully admin- 
istered in these cases, yet the method of equal doses at 
long intervals is more rational since there is no indica- 
tion for raising tolerance. Such small doses give as good 
results, are more easily administered, and offer more 
certainty of avoiding reactions which may be harmful. 
The beneficial effect of tuberculin on nutrition apart 
from tuberculosis described by certain writers in this 
country suggests the probability that they were 
unconsciously treating for malnutrition some of these 
undiagnosable cases of occult tuberculosis. 

Auxiliary Treatment. — In the treatment of tuber- 
cular glands no blind attention must be fixed on tuber- 
culin to the exclusion of other measures. The tubercle 
bacillus generally follows in the path of other infections 
and settles down in a gland already inflamed. Conse- 
quently there exists, clinically, a stage before its presence 
is suspected, then a stage of suspicion, and finally one 
of certainty. 

Avoidance of Mixed Infection. — In the stage of doubt all 
sources of infection must be promptly and adequately re- 
moved, but in the stage of certainty also the tubercular 
gland must be protected from added secondary infection 
Consequently the area draining to the gland or glands, 
its watershed so to speak, must be carefully investigated 
and any source of infection removed. Thus in the case 
of cervical glands the skin, the teeth, the mucous mem- 
brane of nose, mouth, middle ear, and throat, and especi- 
ally the state of the tonsils, must all be investigated and 
any condition of catarrh so commonly present in the 
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"scrofulous" must be carefully treated. In the case 
of the intra-thoracic glands bronchial catarrh must be 
looked for, and with intra-abdominal glands intestinal 
catarrh, for these all add a burden to the resistance of 
glands already in jeopardy. Not only must infections 
already present be removed however but, in addition, 
the patient must be protected from any fresh sources of 
infection ; " catarrh " and " influenza," must be kept 
at a distance. 

It is on this account, largely, that an open-air regime 
is so valuable in these cases, and to it may be added with 
the greatest advantage in many cases removal to the 
country or sea. Especially is this important in infants, 
where resistance is small and the balance readily turned, 
and also in cases of older children suspected of caseous 
thoracic glands. The success in Germany of tuberculin 
in occult tuberculosis was closely bound up with the 
country holidays which interspaced the courses of treat- 
ment ; too early return to school life was found to lead 
only to relajise. It is for these children that the Open- 
Air School offers such a chance of benefit. 

In addition to the removal of sources of infection it 
may also be necessary to combat a secondary infection 
already present. All tubercular sinuses are the home of 
other organisms besides the tubercle bacillus, and such 
mixed infection in some cases delays or prevents healing, 
and may necessitate the use of a second vaccine in 
addition to tuberculin. 

Rest. — Lastly, in the case of inflamed neck glands, 
especially in early stages where many are involved but 
their tuberculous nature doubtful, it may be necessary 
to limit movements of the part by the use of a poro- 
plastic splint or occasionally of sand bags. 
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Illustrative Case. — A girl aged 10 had suffered with enlarged 
neck glands for years, and one under the chin had been growing 
rapidly some 3 or 4 weeks. She appeared well nourished, there 
were nits in the hair but no other source of irritation. Enlarged 
glands were present in the right posterior triangle, one as large 
as a cherry ; there was also a softened sub-mental gland of 
similar size. The opsonic indox was -8. Tuberculin TR -025 
c.mm. was given on September 5, 1906, and caused 2 or 3 days 
of negative phase symptoms ; later the opsonic index rose to 
2 and 1-4. Three weeks after injection the softened gland was 
unchanged, the other large gland was reduced to one-half of its 
former size. Tho softened gland was opened on October C, 
and required a further scraping on December 28. Meanwhile on 
doses of -025--03 c.mm. the other glands gradually dwindled in 
size, and by January 22, 1907, the disease was quite stationary. 
Tuberculin was continued to April, and when seen again at the 
end of June the glands remained shotty and the disease quite 
inactive. 



Steps in Treatment. — 1. Remove source of tubercular 
infection where this is discoverable (p. 1S6). 

2. Investigate and purify " watershed " of infected 
gland — treatment of catarrh, enlarged tonsils, etc. 
(p. 221). 

3. Hygienic -dietetic treatment. — Open-air and good 
food. Change to sea or country (p. 188). 

4. Remove dead material if present in bulk — aspira- 
tion, incision, etc. (p. 216). 

5. Give tuberculin according to directions (pp. 191 
- 203). 

6. Maintain local hyperaemia with heat, hypertonics, 
etc. (p. 207), caution as to caseous glands and infants 
(p. 202). 

7. Continue treatment up to cure if successful. If 
unsuccessful, in the case of a sinus, investigate secondary 
infection and use a second vaccine. 
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BONES 

Tuberculosis of bones, a chronic osteomyelitis or 
occasionally a periostitis, is best exemplified in the 
common disease of children called tubercular dactylitis, 
where the small bones of the hand or foot are attacked, 
and in Pott's disease where the process starts in the 
bodies of the vertebrae or the intervertebral discs 
of the spinal column. 

Tubercular dactylitis, often part of a more general- 
ised surgical tuberculosis, may attack many toes or 
fingers or arise in foot and hand at the same time. The 
parts being superficial sinuses are early present, and the 
prognosis, especially as to duration of disease, is depen- 
dent on the amount of bone destruction that has occurred 
before the patient comes under treatment. If a seques- 
trum is present no healing can occur till this has come 
away. Where, also, wide loss of bone has occurred, a slow 
process of contraction of parts, and of new tissue forma- 
tion to fill up the gap, will delay over months or years 
the closing of the sinus. 

Tuberculin should be given by the method of immun- 
isation without tolerance suitable to localised disease 
(p. 191-203), mild focal reactions being aimed at. In an 
early case the results of treatment are often striking ; 
the wound may close after the first injection, but gener- 
ally opens again to close finally a few weeks later. With 
widespread disease doctor and patient must possess 
their souls in patience, for, though tuberculin will hasten 
healing, yet the course is likely to be tedious if unevent- 
ful. In such cases a skiagram will often demonstrate 
the futility of expecting a rapid result, 
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Lesions of the hands and feet lend themselves very 
conveniently to " bandage hyperaemia " after the 
method of Bier, though the authors have not found this 
a valuable accessory to tuberculin treatment. On the 
other hand, a dry sinus may, in these cases, be irrigated 
with hypertonic solutions (p. 209) with very useful results. 
Excessive movement of the part must be forbidden ; a 
splint for the hand is often needed, and in the case of the 
foot walking only does harm ; in both extremities, how- 
ever, some amount of passive movement may be actually 
of advantage. In cases where tuberculin appears to have 
no effect, and we have not yet met such a case, the 
possibility of a syphilitic dactylitis, which we think must 
be very rare, is to be borne in mind. 

Illustrative Case. — A boy aged 1 year 10 months, whose 
mother had died of phthisis, was brought with the following 
history. At the age of 10 months a ringer was removed for 
tubercular bone disease and soon after this the disease appeared 
in both feet and the left elbow. After a year's ordinary surgical 
treatment the following conditions were present — bone disease 
of the left foot with a sinus showing much redness and swelling, 
an abscess on the right foot, a partly healed sinus over the left 
olecranon process, and a few scars of superficial abscesses. Tuber- 
culin treatment was started in November, 1908, doses of '017--02 
c.mm. being given at 2 week intervals, with the result that 
8 months later all these lesions were completely healed and his 
weight had risen by 5 lb. He has continued to gain weight 
since, and in May, 1911, remained quite well. 

Spinal Caries. — Tubercular dactylitis was repre- 
sentative of long bones, the metacarpals and metatarsals, 
as well as short bones, in their relation to tuberculin 
treatment ; spinal caries may stand for bones of mixed 
structure. But little has been written on the effect of 
tuberculin in these cases ; nothing, so far as we know, in 

t.t. Q 
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regard to uncomplicated spinal caries. The following 
case exemplifies its value where abscess and sinus were 
also present in a case of Pott's disease, and especially 
the effect of tuberculin, when persisted in, even where a 
mixed infection leading to marked pyogenic poisoning 
was present. 

Illustrative Case. — A girl aged 5 years suffered with spinal 
caries and psoas abscess 3 years previously and had worn a spinal 
jacket ever since. In March, 1906, a second abscess formed and 
burst and an open sinus remained. By July her condition was 
so desperate from the surgical point of view that she was handed 
over for inoculation treatment. She was then wasted and anaemic 
with a profusely discharging sinus (3 inches long and a mass of 
enlarged abdominal glands. Her tuberculo-opsonic index was 
•7--8 and the sinus contained a, staphylococcus aureus. Under 
TR, given in doses generally of -025 c.mm., her general con- 
dition rapidly improved and by December the discharge had 
greatly decreased. A year later she was fat and well with a 
sinus 1J inches deep but no trace of glandular enlargement 
remaining. Then for the first time a dose of vaccine from 
her staphylococcus, long held over, was given and a month later 
the sinus was healed. Tuberculin was continued at long inter- 
vals, she has continued well, and 5 years later is at school and in 
perfect health. 

Steps in Treatment. — 1. Remove sources of infection 
(pp. 186-187). 

2. Place under the best hygienic conditions — open air, 
good food (p. 187). 

3. Facilitate removal of dead bone. Allow time for 
the replacement of loss of material by contraction of 
surrounding parts, and formation of granulation tissue. 
Keep sinuses clean and encourage hyperaemia. Allow 
some movement but not full function. 

4. Give tuberculin according to directions (pp. 191-203). 

5. If healing is slow a vaccine from other organisms 
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present may be tried, and in the case of dactylitis the 
question of possible syphilitic disease considered. 

JOINTS 

In no variety of tuberculosis is the effect of tuber- 
culin treatment more difficult to gauge than in joint 
disease. The slow progress of these cases and the conse- 
quent difficulty in following them to a finish ; the great 
variety, moreover, in the results obtained under any 
form of treatment renders a personal estimate of the 
value of tubercubn somewhat open to fallacy. Never- 
theless its acknowledged use in other forms of bone 
tubercle, together with the approval of certain surgeons 
of experience who have had the opportunity of judging, 
makes its value in joint disease indubitable. 

In the treatment of tuberculosis of large joints great 
attention must be directed to the question of auto- 
inoculation. This readily occurs, and must be reduced 
to a minimum by the application of rest, and often some 
appropriate apparatus, before the administration of 
tuberculin begins. Otherwise no success will follow the 
treatment, which should be that directed to produce 
immunisation without tolerance (pp. 191-203). In 
addition to the provision of local rest, surgical measures 
for the removal of dead tissues may be required, and the 
use of a second vaccine where mixed infection appears 
to exert an important influence on progress. 

The results obtained in the out-patient department at 
St. Mary's Hospital, and investigated by Maynard 
Smith, give some indication of the efficiency of tuberculin 
administered by the appropriate small dose method. 
The patients were provided with the necessary splints, 
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plaster, or Scott's dressing, and a few were treated with 
hyperaemia after the method of Bier in addition to 
tuberculin. Three cases treated from the beginning of 
their illness were cured, two with complete function 
and one with some remaining deformity. Of sixteen 
cases which had been already treated with splints for 
twelve months, and were handed over to the inoculation 
department because the result was unsatisfactory, no 
less than twelve were cured with complete, or nearly 
complete, function, and four improved and remained 
under treatment. Even among a further fifteen cases 
of more prolonged duration six were reported cured. 
In eight cases with sinuses all these healed except in one 
who ceased to attend for treatment. Many of these 
cases were treated for years (up to three years) and give 
good example of the patience required, but also of the 
very adequate reward that is likely to follow it. Rapid 
results cannot be achieved where destruction of tissue 
leaves large gaps to be filled by the slow processes of 
repair. 

H. M. W. Gray of Aberdeen has found the prognosis 
in tubercular joint disease greatly improved by the use 
of tuberculin, especially with regard to the recovery of 
complete function. He thinks also that where tuber- 
culin is used the period of immobilisation of the joint 
may be safely shortened, and recommends passive, and 
also gentle active movement of the limb two to four 
weeks after all tenderness has disappeared. 

He remarks that sinuses would less often appear if 
tuberculin were more consistently used, but in the 
treatment of such sinuses he finds much more rapid 
results follow the combined use of other vaccines with 



TREATMENT OF LOCALISED TUBEECULOSIS 229 

tuberculin than the use of tuberculin alone. He em- 
ployed TR in doses of - 11 c.mni. for all cases above the 
age of 3 to 5 years and gave it at intervals of ten (and 
sometimes fourteen) days. Other writers, as Painter, 
bear witness to the great value of other vaccines to com- 
bat the secondary infections, generally staphylococcus, 
present in sinuses and abscesses in connexion with joint 
disease. Maynard Smith describes the use of such 
a vaccine in the case of one only of his patients. 

Illustrative Case. — Dr. George Western in the Lancet (1907, 
ii, 1375) describes the case of a boy of G years who came under 
treatment for pain in the knee of two years' duration. Tubercular 
arthritis had been diagnosed, and a Thomas splint worn without 
improvement, so that in April, 1900, there was enlargement of 
the joint, thickening of the synovial membranes, and pain on 
movement. The temperature fluctuated daily between 98° and 
10:2 o F., and there was much night sweating. The opsonic index 
was -8. Tuberculin treatment was begun on April 4, and by May 
19, the pain had gone, and fever and sweating ceased. In 
December the synovial membrano still showed slight thickening, 
but there was free movement of the joint to a right angle 
and great improvement in the general health. 

Steps in Treatment. — 1. Remove sources of infection 
(p. 187). 

2. Place under the best hygienic conditions — 
Open air, good food (p. 187). 

3. Fix the joint according to surgical requirements 
(extension, splint, plaster, etc.). It is important from 
the point of view of tuberculin treatment that auto- 
inoculation be reduced to a minimum. 

4. Aspirate abscesses, remove dead tissue, keep 
sinuses clean, and ensure efficient supply of plasma with 
hypertonics, etc. Use extreniest caution to avoid 
secondary infection. 
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5. Give tuberculin according to directions (pp. 191— 
203). 

6. In cases of abscess or sinus where improvement 
hangs fire prepare and administer vaccine from organ- 
ism responsible for mixed infection. 

SKIN AND CONNECTIVE TISSUE 
Lupus. — The visible nature of Lupus Vulgaris has 
constituted it rather a convenient field of demon- 
stration for the value of tuberculin. During the first 
tuberculin era intense reactions were obtained, and 
rapid results expected, so much so that a commission 
of Paris physicians in 1891 considered one month's trial 
sufficient evidence on which to base a highly unfavour- 
able report of its value. Saner views, however, led to 
more satisfactory estimates, and a large body of Ger- 
man opinion pronounced in its favour. Thus Rosenthal 
found marked healing effects in all forms of lupus ; von 
Bergmann obtained great improvement; Brieger, among 
eighteen cases of lupus of mucous membrane, obtained 
healing in one case, improvement in others. All 
had the same story to tell — great improvement 
but generally not progressing to healing. William 
Levy of Berlin, discoursing on the two first lupus 
cases to be treated with tuberculin, described less 
favourable results. Very severe reactions were per- 
mitted in these cases and he attributed fresh 
tubercular lesions which appeared in bone to the action 
of the remedy. In this country Squire and Leslie 
Phillips both found improvement result from a modified 
application of Koch's programme. 

With the advent of the New tuberculin TR in 
1897 the profession obtained a remedy less likely to 
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lead to overdosage and the failure which results from it, 
and a chorus of approval from Bussenius, van Hoorn, 
Doutrelepont, Gerber and others greeted its applica- 
tion to cases of lupus. Since this time good results have 
continued to be obtained by many, but the want of 
special knowledge of tuberculin treatment has tended 
till late years to retard its progress as a remedy for this 
variety of disease. Moreover the introduction of 
treatment by Finsen light and X-rays have directed 
attention away from tuberculin treatment towards these 
remedies. 

The effects of Finsen light on lupus were found to be 
good but somewhat uneven, and in 1905 Bulloch pointed 
out that this discrepancy corresponded to the opsonic 
content of the blood, those cases which did well having 
a high tuberculo-opsonic index, and vice versa. This 
contention was supported by Western from independ- 
ent observation, and the Finsen light found its useful 
and more suitable place as a means of flushing the dis- 
eased focus by stimulation of the local blood supply. 

Stanley Griffith has lately shown that Finsen and Kromeyer 
rays also inhibit the growth on artificial culture media of tubercle 
bacilli obtained from cases of lupus. It has not been shown 
whether this is due to true bacteriotropic action or results from 
change produced in the culture medium. 

Western was able, moreover, by the addition of 
tuberculin treatment to carry to cure cases of lupus 
which had been treated for three to five years with 
Finsen light without benefit. In the treatment of 
dry lupus he extols such combined use of tuberculin 
and Finsen light, and this opinion appears to receive 
general svipport. In moist and ulcerated lupus, 
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on the other hand, tuberculin alone, or with the ad- 
dition of vaccines for other infections, will generally 
cure. This is in full correspondence with our experi- 
ence of tubercle elsewhere, the flow of lymph through 
an open surface forming a peculiarly suitable con- 
dition for cure by tuberculin. For lupus it was pointed 
out as long ago as 1897 by Malcolm Morris, who treated 
six cases of virulent lupus with TR with the best results, 
and especially so, he remarked, where the disease was 
active and ulcerating. The healing process takes 
place, according to him, in the following order — 

1. Diminution of surrounding redness. 

2. Shrinkage of the lupus nodules. 

3. Healing of the ulceration. 

4. Diminution of thickening, and softening of the scar. 
Choice of a Tuberculin. — That success with tuberculin 

is not bound up in a particular preparation is exem- 
plified in the variety of these recommended. McCall 
Anderson achieved the happiest results with T in dos- 
age rising from -25 up to 1000 c.mm., at intervals 
of four days. He considered the obtaining of well 
marked focal reactions as essential, and directed that 
this should be done with as little general reaction as 
possible. Bulloch used TR in his cases ; Western 
found TR and BE equally efficient. 

Method of Dosage. — Our present knowledge then 
teaches us that tubercuhn is a most valuable remedy 
in lupus. The disease being localised there is no reason 
for raising tolerance, but if judicious focal reactions 
are obtained a lupus may be cured by immunisation 
with tolerance if desired. Better than this, however, 
is the use of equal and fairly large doses at long inter- 
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vals. A definite focal reaction is to be aimed at but 
only to moderate infiltration and redness and not to 
loss of weight and general well-being. 

The most successful dosage for lupus is certainly 
higher than that for other forms of localised tuberculosis ; 
it must be pushed "till some definite effect is secured. 
If a dry scaly lupus is present hyperaemia is to be 
helped by the addition of Finsen light, fomentations, or 
hot sand bags. If the surface is moist and ulcerating, 
these may not be required, but in such cases a secondary 
infection may be aggravating the trouble, and a vaccine 
from this prove necessary. Cases of lupus ar« es- 
pecially prone to relapse and, to avoid this, tuberculin 
is best continued at regular intervals, with or without 
local hyperaemia, many months after healing is 
accomplished. In addition such cases must be under 
occasional observation for a long period, so that any 
recrudescence may be promptly met. 

Illustrative Case. — Skin. Dr. William Bulloch in a paper 
road before the Royal Medical and Chirurgical Society in Novem- 
ber 1905, described the case of a patient aged 23, who had had 
lupus of the left cheek for 20 years. Two hundred and eighty-nine 
applications of Finsen light were made at different times and the 
patient was apparently cured in 1904 but relapsed repeatedly. 
Tuberculin was begun in August 1905, '2, '3, -5, '3 c.mm. being 
given. She was discharged apparently cured but to be kept under 
observation. She returned in January 1900 with two fresh 
nodules in the scar, which was otherwise sound. 

Mucous Membrane. — Dr. George Western described in the 
Lancet (1907, ii. 1449) the case of a man aged 38 who had 
suffered with lupus of the soft palate for two years. X-rays, 
cautery, and scraping were unsuccessful and perforation threat- 
ened. The lesion consisted of several small localised ulcers on 
the palate and on either side of the uvula. The opsonic index 
was -7 in December 1904 and '73 in December 1905. Tuberculin 
TR was commenced December 20, 1905, with a dose of -1, and 
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later -08 c.mm., and by January 31, 1906, the ulcers were healed, 
but treatment was continued till the end of April. In July a 
recurrence occurred with fresh healing in six weeks under the 
influence of tuberculin. After this an occasional injection was 
given and there was no relapse up to November 1907. 

Steps in Treatment. — 1. Tuberculosis elsewhere, which 
might contra-indicate drastic dosage, must be looked 
for. 

2. Place the patient under good hygienic conditions 
as regards fresh air and good food. 

3. Give tuberculin according to directions on pages 
191-203, and push till well marked focal reaction is 
obtained, but with avoidance of disturbance of general 
health. 

4. If improvement is not marked — 

In dry lupus increase blood supply with Finsen 

light, application of heat (fomentations, hot sand 

bags, or salt bags). 

In moist lupus cultivate secondary organism, 

generally a staphylococcus, and use a vaccine from 

this. 
Other Tubercular Skin Lesions. — It appears 
that all those skin lesions suspected of connexion with 
tuberculosis, including the tuberculides, react to sub- 
cutaneous injections of tuberculin, except only Lupus 
Erythematosus. This being the case it might be ex- 
pected that tuberculin would find a therapeutic use 
among them, and this has been so at least as regards 
Erythema Induratum. Whitfield described two cases 
of this condition which improved under tuberculin, and 
Western cured two cases, each of two years' duration, 
although the standing which their occupation entailed, 
and on which the local congestion peculiar to these 
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cases in part depended, had to be continued through- 
out. At this point may be mentioned the fact that 
certain skin lesions may appear during the use of 
tuberculin ; thus Little and others described the appear- 
ance of Lichen Scrofulosorum in patients under tuber- 
culin, and Cranston Low (reporting from Neisser's 
clinic) mentions the occurrence besides papular, of 
macular, haemorrhagic, and urticarial lesions. 

Scrofuloderma. — Tubercular ulceration of the 
skin and subcutaneous tissue generally spreads from 
disease elsewhere. Very commonly the lymphatic 
system is the source, softened glands which have burst 
or been scraped, or areas of tubercular lymphangitis ; 
sometimes the disease has started with a sinus leading 
to bone, or a subcutaneous abscess ; the edges of 
operation wounds are often attacked with spreading 
disease. Such ulcers often defy ordinary methods of 
treatment for years, but their exuding surface, and free 
blood supply renders them peculiarly suitable for tuber- 
culin treatment. The success of this, even in cases 
which had resisted other treatment for periods as long 
as twenty years, was especially insisted on by Wright 
and Western and is generally admitted. Cure is the 
rule. Moreover Wright points out, in the case described 
below, that the surface became covered in with soft 
elastic skin, not scar tissue, and McCall Anderson also 
commented on the " soft and phable " surface left after 
such healing. Dressings of lint soaked in hypertonic 
and decalcifying solutions (p. 209) may be applied 
when necessary in these cases, and secondary infections 
are likely here and there to call for treatment by a 
second vaccine. 
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Mention may here be made of the satisfactory effect 
of tuberculin treatment on the skin and mucous mem- 
brane thickenings, and catarrhs so typical of the 
scrofulous child. Escherich, who regards scrofula as a 
tubercular intoxication, describes how, under such 
treatment, the typical scrofulous facies, phlyctenular 
conjunctivitis, and eczema all disappeared ; to appear 
again after treatment was discontinued, but again to 
improve under fresh treatment, and again relapse. 



Illustrative Case. —Sir Almroth Wright described, at a meeting 
of the Royal Medical and Chirurgical Society in November 1905, 
the case of a man aged 30, who, in the autumn of 190'2, developed 
tubercular glands on the left side of the neck, and a tubercular 
abscess on the point of the left shoulder. He was operated on in 
January 1903 and, the wound becoming invaded with tubercle, 
further operations, six in all, were undertaken. Each time the 
wound became reinfected, and by December 1903, the whole 
area from the point of the shoulder to the base of the ear formed 
a single deep eroded ulcer. The lobule of the ear was half eaten 
away, and immediately beneath it was a deep, ulcerated crater, 
threatening to break into the oesophagus. The axilla was 
occupied by a gland the size of a pigeon's egg, and the patient 
was haggard and very emaciated. After 8 months' treatment 
with new tuberculin, supplemented by a staphylococcus vaccine, 
and the local application of formalin g< latin, the crater was quite 
filled up, the axillary gland no longer palpable and the ulceration 
nearly healed over. Tlu-ee months later the wound was entirely 
closed over by soft elastic skin. He returned later with freshly 
developed tubercular glands which were again successfully 
treated with tuberculin. 

Steps in Treatment. — 1. Place under good hygienic 
conditions — open air and good food. 

2. Protect the ulcer from contamination, and stimulate 
if necessary with lint soaked in hypertonic and decalcify- 
ing solution (p. 209), the skin round being protected 
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from the action of these with vaselin. Remove dead 
material if present. 

3. Give tuberculin at intervals according to directions 
on page 195. 

4. Cultivate secondary infection and, if progress is not 
rapid, prepare and use a vaccine from this. 

SEROUS MEMBRANES 

It is remarkable how scanty is the reference, both 
in English and German literature, to the tuberculin 
treatment of tubercular serositis, for this is one of the 
most satisfactory chapters in tuberculin therapy. In 
no form of tuberculosis are more striking results achieved 
than in cases of tubercular peritonitis. 

Peritonitis. — Tuberculosis of the peritoneum is 
practically always secondary to disease elsewhere ; 
Borschke found but two cases primary out of 226 exam- 
ples of the disease. Infection may be direct from the 
Fallopian tubes or from rupture of a mesenteric or retro- 
peritoneal gland, or indirect by the lymph stream from 
intestinal ulceration, or by the blood stream from a 
distance, as from bronchial glands or lungs. Once 
planted on the peritoneal surface the tubercles grow and 
coalesce, and exudation in variable amount appears. 
According to the stage of disease and the proportion of 
these inflammatory products the picture varies, and a 
convenient classification of cases into ascitic with much 
fluid, and plastic with thick exudation, can be made. 
In addition some writers describe an adhesive variety 
where exudation is very scanty and matting of the 
bowels is the characteristic feature. 



238 IMMUNISATION WITHOUT TOLERANCE 

In the Ascitic form we have an early and sometimes 
acute infection of the peritoneum, often combined with 
tuberculosis of the pleura as a multiple serositis. In 
many cases spontaneous recovery ensues ; failing this 
drainage of the peritoneal cavity through an incision 
has been a common treatment in the past, the resulting 
hyperaemia often leading to cure. A study of Case 1, 
however, will show that equally good immediate, and 
perhaps better ultimate results may be obtained by 
specific treatment. 

The Plastic form may follow on the former or begin 
insidiously, and in practice the term is orten used to 
cover a variety of abdominal lesions. 

In addition to the peritonitis with its inflammatory 
masses, thickenings, adhesions and, in many cases, 
fluid, caseous glands may be discovered and intestinal 
ulceration is sometimes present. Especially confusing 
are cases where mixed infection is present, and where 
high fever and rigors with a dry brown tongue point 
to the formation of peritoneal abscesses. 

Prognosis. — It is often of the greatest difficulty in 
cases of tubercular peritonitis to attempt any prognosis 
at the outset. The presence or not of intestinal ulcera- 
tion is generally difficult to decide but it is present, we 
think , much less frequently than would be expected . The 
exact local conditions are often so greatly masked by 
abdominal distension that a mere guess at the extent of 
the disease is alone feasible. Especially must caution 
be exercised both in the prognosis and treatment of 
children of 3 years old or under, for in these the ab- 
dominal condition is often but part of more widespread 
disease. The suspicion of this may be confirmed by the 
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presence of glandular enlargement in remote parts of the 
body, especially the neck, and experience teaches that 
the younger the child the less likely is such a condition 
to proceed, even on the most careful treatment, to a 
successful issue. 

Treatment. — The manner in which peritoneal masses 
of quite tumour-hke extent will melt away under tuber- 
culin treatment is as striking in its way as the disap- 
pearance of a gumma during an antisyphilitic course. In 
some cases, nevertheless, the results of treatment are 
disappointing, and these not cases where the presence 
of intestinal ulceration made the outlook of necessity 
desperate. It must be borne in mind that it is in ab- 
dominal tuberculosis that a bovine source is notably fre- 
quent, the results of the English Commission showing 
53 per cent, for abdominal glands and the German 
Commission 65 per cent. In cases, therefore, where a 
patient trial of tuberculin leads to no result a change to 
the bovine preparation is worth considering. In tuber- 
cular peritonitis tuberculin dosage must be entirely 
gauged by general symptoms since we have no means of 
measuring the focal response. A wasted child should 
begin on a minimal dose (p. 184), and this should 
be cautiously raised but kept short of definite general 
symptoms, a rise of weight and general well-being fur- 
nishing the immediate goal. At a later date, or in a more 
robust child, definite negative phase symptoms covering 
a day or two should be aimed at (p. 194). In the 
treatment of tubercular peritonitis some amount of 
recumbency is nearly always indicated. We cannot 
give the bowel rest, but violent or sudden body-move- 
ments may certainly do harm, and the same applies in 
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our opinion to the old-fashioned treatment by ab- 
dominal manipulation. We have seen a fresh spread of 
disease follow a slight fall in a case otherwise quiescent 
and progressing favourably. 

Pleurisy. — The common form of pleural effusion, 
though always or nearly always tubercular, is so success- 
fully combated by the older well recognised methods 
that tuberculin has, so far, not found a place in its treat- 
ment. On general grounds however tuberculin is 
strongly indicated in these cases especially in their after 
treatment, since other foci, especially in glands, are 
nearly certainly present, and it is common knowledge 
that such cases are often but the early warnings of a lung 
disease which manifests itself later. That tuberculin is 
of value in such cases must be believed both from their 
analogy to peritoneal tubercle, and also from the effects 
of tuberculin in such examples of multiple serositis as 
Cases 1 and 2 specially picked out to illustrate its 
effects in both peritoneal and pleural disease. 

Meningitis. — Since T. meningitis is generally only a 
part of a general miliary tuberculosis but little result 
is to be expected from tuberculin treatment. Neverthe- 
less such treatment has been attempted and a few cases 
of recovery have been recorded, notably two out of 
four cases treated by Nathan Raw. It must be the occa- 
sional fortune of all with experience of children's prac- 
tice to see cases of hmited general tuberculosis and 
tubercular meningitis which proceed to recovery ; to be 
sure in some cases such recovery is but temporary, and 
is followed later by a fatal relapse. But on the chance 
that the distribution of tubercle bacilli through the 
blood stream may be minimal it would seem at least 
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rational to try the effect of a few injections of tuberculin 
in any case of this description. 

Illustrative Case 1. Ascitic Peritonitis and Pleurisy. — 
A boy, 9 years of age, gave a history of cough and wasting for 
12 months, and abdominal pain of 4 days' duration. On August 
30, 1906, some free fluid was found in the peritoneal cavity, and 
by September 5 considerable ascites and a small pleural effusion 
on the left side were present. The opsonic index was -86. TR 
•025 c.mm. was given, and by September 19 both peritoneal 
and pleural cavities were practically free of fluid. By September 
26 a gain of 1 lb. in weight was recorded though all the fluid had 
gone. No second injection of tuberculin was given, and though 
the opsonic index kept about 1- there was a return of fluid in 
both pleural and peritoneal cavities by October 1 3 when a second 
injection of 025 was given. Ten days later the chest and abdomen 
were again practically normal and remained so, tuberculin being 
continued till the following May 1907. Four years later, in 
May 1911, the boy was well and had shown no return of disease. 

Illustrative Case 2. Plastic Peritonitis and Pleurisy. — 
A girl aged 5 years 1 month. The onset of symptoms dated 
from 6 months before she came under observation ; abdominal 
masses had been discovered 3 months ; there had been no fever. 
She was treated by sea air, and tuberculin with horse serum by 
the mouth. No improvement followed but continued loss of 
weight. When seen on April 27, 1910, the abdomen showed 
distension with free fluid, and bands of thickening, especially 
across the middle line in the region of the great omentum. 
Examination of the chest revealed dry pleurisy over the right 
back, and impairment in the interscapular region. Tuberculin 
TR was given in doses of -02 and -025 c.mm. and continued 
tliroughout treatment at intervals of 14 days. Each dose caused 
malaise and some digestive disturbance followed by loss of 
appetite for a week ; occasionally she vomited. By July 18 
there was a gain of 3 lb. in weight and distinct improvement in 
local conditions. By September 8 the signs in the lungs were but 
slight and the mass in the abdomen was hardly palpable, but 
there was still some fluid. By October 24 the abdomen showed 
neither fluid nor thickening but appeared to be quite normal. 
The abdominal wall was now thick and fat where at the beginning 
it had appeared feeble. The chest only showed slight impair- 
ment and feeble breath sounds at the right base. The child 
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looked well and there was a further gain of 3 lb. since July. By 
January 12, 1911, she had gained altogether 10 lb. in weight 
since the beginning of treatment, an average of over 1 lb. per 
month ; the abdomen was normal and the chest practically 
normal. By this time she was walking about the house, and, 
moderately, out of doors. In April she vomited for two days, a 
localised patch of abdominal inflammation appeared, and a little 
fluid at the base of the right pleura. An attack of diarrhoea 
reduced the weight somewhat, but by July the fresh disease had 
cleared and her general health was excellent. 

Steps in Treatment. — Remove source of infection 
(p. 186), with especial inquiries as to milk supply in 
these cases. 

2. Place under the best hygienic conditions — open 
air ; feeding. 

3. Peritonitis. — Keep recumbent at first, and at later 
stages of treatment for part of the day. Reduce abdomi- 
nal distension by regulation of diet and drug treatment 
when required. 

Pleurisy. — Aspirate, or j>artially aspirate, fluid if in 
very large quantity, or if no absorption occurs after a 
reasonable interval. 

4. Give tuberculin according to directions on page s 191— 
203. 

5. If no success is achieved after a reasonable interval 
the effect of a bovine preparation may be tried. 

DISEASE OF THE EYE 

The conditions under which tuberculin is administered 
in the case of ocular disease, are rather special ones. 
On the one hand the diagnosis is likely to be made at a 
very early stage, as the morbid process is visible and 
focal reactions can be followed with the greatest ease — 
it was indeed in the iris that the curative effects of focal 
hyperaemia were first witnessed ; and on the other hand 
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there appears to be a special type of disorder due rather 
to toxaemia than to actual tubercular infection of the eye 
itself. 

Type 1. Lesions due to Circulating Toxin. — 
Scholar in a very large experience noted the infrequency 
of the focal reaction after the injection of tuberculin 
in cases whose tubercular causation could hardly be 
doubted, in view of the fact that tuberculin coupled with 
a certain amount of general reaction subsequently re- 
sulted in a cure of the condition. The deduction may be 
drawn that in these cases of chronic uveitis no definite 
tubercular lesion was in fact present in the eye, and 
in one such case in which an autopsy was possible 
Hayashi was unable to find the slightest evidence of a 
tubercular lesion in the eye, or indeed anywhere in the 
body. T. H. Butler records a series of cases of irido- 
cyclitis in which tuberculin effected great improvement, 
but in only one of which a focal reaction occurred. 
Rosenhauch stands to the interesting and reasonable 
hypothesis that phyctenular conjunctivitis is due to 
circulating tubercular toxin with the addition of 
a local irritation due in many cases to a staphylo- 
coccus infection. 

Type 2. Local Tubercular Lesions. — It is pro- 
bably an altogether different type of disease in which 
actual tubercles develop in the iris, choroid or other 
parts, and in these cases even a small dose of tuberculin 
is likely to produce a focal, and probably a severe 
reaction. It is here that the conjunctival reaction has 
done harm, whereas in the other type it is unlikely to 
do so. 

Association with other Tubercular Disease. — The 



244 IMMUNISATION WITHOUT TOLERANCE 

association with other tubercular disease — 80 per cent, 
with regularity in any large series of cases — may have 
an influence on the method of treatment employed. 
Of Wolfram's cases four out of five had phthisis ; Hawes 
and Floyd found the same proportion, and Derby 
and Ayer 70 out of 92 collected cases. 

Method of Treatment. — v. Hippel's work with TR 
first demonstrated the remarkably favourable effects of 
tuberculin on ocular lesions. He started with -2 c.mm. 
repeated every other day, up to 100 c.mm. which he 
regarded as always ample. He expressly warns against 
the careless use of large doses, which may lead to break- 
ing down of corneal infiltrations and to the production 
of ulcers. Later on he preferred to use BE, believing it 
to have a greater power of preventing relapse. 

Other observers have used one or other of these prepar- 
ations and reported uniformly good results. There is a 
further consensus of opinion in regard to the extreme 
sensitiveness to tuberculin ; Hawes and Floyd record 
a case which had a reaction with 0001 c.mm. and in one 
patient they were unable to exceed this dose. 

The question of inducing tolerance depends on the 
presence or absence of associated phthisis. We believe 
that it will be found safe in practice to begin with 001 
in all cases of type 1, and wherever phthisis is present, 
using a smaller dose of 0001 in the rare cases of appar- 
ently simple iridic or choroidal tuberculosis. But 
even when other lesions are present, the dosage must be 
regulated by the reaction of the eye itself. 

Results. — In the first form it appears that recovery 
may be counted on with certainty. In the second 
form the disease is the most favourable for recovery of 
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any local tuberculosis, partly because of the natural 
vascularity of the uveal tract, and partly because of the 
nicety with which the visible focal reaction can be graded. 

Illustrative Case. — A lady, aged 20, had suffered for 8 months 
from chronic irido-cyclitis begii ning in one eye and affecting 
the other 2 months later. There was pain in the eye and fore- 
head ; interstitial opacities appeared in the cornea and punctate 
keratitis. Salicylates and mercury were tried with only tem- 
porary relief. An injection of T '25 gave rise to a temperature 
of 99° (oral) and T -5 to 100-4° without focal reaction. No sign 
of tuberculosis could be discovered elsewhere, but the condition 
began to improve from the time of the diagnostic injection, which 
was followed up by seven doses of TR -004 at intervals of 3 
weeks. At the end of 5 months of treatment the process was 
quiescent. 

Steps in Treatment. — 1. Ascertain the type of disease 
and whether it is associated or not with phthisis. 

2. Where actual intra-ocular tubercular disease is 
present, begin with a minute dose and increase it to the 
optimum with extreme care (p. 200). 

3. Where the affection is due to a toxaemia, with local 
irritation determining the incidence in the eye, remove all 
possible sources of local irritation. 

4. Where phthisis is present induce tolerance (p. 87). 

KIDNEY AND BLADDER 
Kidney. — The evidence as to the value of tuberculin 
in renal tuberculosis is of a very conflicting character. 
The opinion of Berlin surgeons is strongly in favour of 
excision where only one kidney is affected, and they 
produce some evidence of the failure of specific treat- 
ment in kidneys afterwards excised. Kramer, for 
instance, showed a fresh growth of tubercles in a kidney 
after seven months' tuberculin treatment, but to this it 
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might be retorted that the advocates of tuberculin 
treatment make no claim for a protective action against 
reinfection. Karo, on the other hand, in three cases 
that refused operation found great improvement, which 
he thought would proceed to cure, under treatment 
with tuberculin. On this account he recommends that 
tuberculin be tried in cases where there is no urgency. 
With this advice French clinical teaching appears to 
be in accord, and Mantoux collected evidence of seventy 
cases among which one-third were cured and a half 
much benefited. Teissier records a cure in a case of 
bilateral disease. The matter in question is consider- 
ably complicated by the difficulty of diagnosis ; for, 
to begin with, it is no easy thing to differentiate the 
tubercle bacillus from other acid-fast bacilli and, more- 
over, tubercle bacilli may appear in the urine without 
any recognisable disease of the genito-urinary tract. 
Bertier found by animal inoculation that tubercle 
bacilli are demonstrable in the urine of one-third of the 
subjects of advanced pulmonary tuberculosis. The 
difficulty of diagnosis generally leads to late detection, 
and this is apt to delay treatment till the stages where 
tuberculin might be expected to be of benefit are passed 
over. 

Bladder. — When we turn to vesical tuberculosis we 
find that here opinion is more unanimous as to the value 
of tuberculin. Pardoe points out how very unsatis- 
factory are ordinary surgical methods in dealing with 
these cases and considers tuberculin the best remedy 
we have. At the same time he insists that cure can only 
be effected with ulceration of limited extent, and that 
much danger of precipitating suppression of urine occurs 
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if disease of both ureters is present and full doses are 
given. This fact had been already noted by Hurry 
Fenwick. Among twenty-one cases treated by Pardoe 
five were apparently cured, four markedly improved ; 
in six cases there was no improvement, but in some of 
these the remedy was never given a fair opportunity. 
Six patients died. These cases were treated with TR 
after the method of rising dosage, on a five or six basis, 
and when reaction was once met the dose was no longer 
increased. In cases of advanced disease Bosanquet and 
Eyre call attention to the value of tuberculin in relieving 
symptoms and prolonging life. 

Taking the urinary tract as a whole Sanborn states 
the indications for tuberculin treatment as follows — 

1. Where excision is impossible. 

2. As an after treatment where it is impossible to 
excise all the tubercular tissue. 

3. In early cases with little softening. 

4. In double renal tubercle. 

In all but advanced cases, where treatment of symp- 
toms may be called for, the method of immunisation 
without tolerance is indicated in bladder and kidney 
cases. Success may be achieved, indeed, by the method 
of rising dosage but the same immunising response is 
achieved with less trouble and more accuracy on the 
small dose system. This is exemplified by the good 
results achieved by Wright and his followers in cases of 
this description. 

In aU cases treatment must be preceded by accurate 
diagnosis, and for this a cystoscopic examination is re- 
quired. Focal reactions must be reduced to small dimen- 
sions ; when overdone they lead to pain and increased 
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frequency of micturition, to increase of pyuria, and even 
to haematuria, and these effects must be avoided. 

Illustrative Case. — Sir Almroth Wright described at a meeting 
of the Royal Medical and Chirurgical Society of November 1905 
the case of a married woman, aged 43, who suffered with pain 
on micturition, and frequency, and dragging pains in the loins 
especially on the left side. The urinary deposit contained pus, 
epithelial casts, and tubercle bacilli in such numbers that they 
could be demonstrated in large clumps in every field of the 
microscope. Examination of the bladder revealed the existence of 
a large ulcer. The kidneys were enlarged and tender ; the left one 
in particular was affected and suspicious signs were detected in 
the apex of one lung. Tuberculin treatment was begun in the 
middle of April 1903. The weight rose from 91 lb. on April 20 
to 107J lb. on July 13, when she left the hospital. She continued 
to receive tuberculin as an out-patient, and in September 1903 her 
weight reached 119 lbs. Treatment was continued up to July 
1904. During all this time the tubercle bacilli were gradually be- 
coming less numerous and by May had completely disappeared 
from the urine. The patient, none the less, still suffered from 
serious bladder trouble — due as appeared on examination to 
cicatrisation and great thickening of the bladder walls, and possibly 
to some superadded ulceration referable to septic invasion by 
bacillus coli and a gram-staining diplococcus present in millions 
in her urine throughout. Later the patient returned with a 
relapse and tubercle bacilli were once more found in her mine. 
Under the influence of further inoculations of tuberculin these 
again disappeared and, though she suffered from incontinence, 
she was free from pain and in good health in October 1905. 

Steps in Treatment. — 1. Decide suitability for treat- 
ment with especial reference to whether cure or improve- 
ment are possible under the small dose system, or 
whether only relief of symptoms by establishment of 
tolerance can be expected. Exclude, or treat with the 
greatest caution, cases where both ureters might be 
involved. 

2. Place under good hygienic conditions — Fresh air; 
good food. 



TREATMENT OF LOCALISED TUBERCULOSIS 249 

3. Give tuberculin according to the directions on 
pp. 191-203 or in some advanced cases by the 
method recommended in Part II. 

4. Avoid mixed infections as by passage of catheter, 
etc., and if necessary, treat mixed infections already 
present by the preparation and use of a vaccine. 
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This page has been intentionally left blank 



NAME & AGE 

DATE 
CASE-BOOK N<? 



SANATORIUM CHART. 

£ Exteiulinn over 9 months. 

NORMAL WEIGHT 
HEIGHT 



[inspiration 

{expiration 



Babe, -1 2 


3 4 S 


e / 


6 9 1 


n 


■■ 


1. 


;, 


15 .6 17. I8'l9 20 21 


22 23 24 25 


Sf) 






































VI 










.„ 




<; 


(SI 






HE 





















































1 




—r 


1 








\ 




Date, 

F 

103 
IOZ 
10 J 
lOO TEMP. 

9D 

98 

97 

Ptilne. 

Respiration. 

B. 0. ¥ 

Weight 
Sputujtx. 
Urine- 
Blood. 

Injections 

Rest 
£x4srai&» 

Complicate 


mIem 

F -j 

163 gp^: 


EMEMEUE 

IS 


M E : M 
A/ 


: MEIM EMEMFMFMCME 


Mfi'rWtMLMLWrw. 


MtUf. VFUEMFNENF 
/til AA / Y/V 


MEMCMCMtMF. WEME 


UEMEME.UEM-EMEME 


M 


EUEUEM 

: : : 
: : ! ::■— 




EM F 

: 
; 1 


.E 

— 
•• 


Me 


; 


ME. M E 

. . . 

. : . ; 

; ; • 

ijjj 


KfME 

m 

m 


m ElH 

i 


t 


IENEMF MEMCMEME 

1 

1 

Wmm 


HEME MEMEWEMT 

1*1 [ 1 M ! 


M E M E V C 

— 


J il 


MEM EiU E 

ij 
. ■ 


HEME 

- 


1 L W E U C M F 
... | . . . 


IEMENEI EiM EH'EI 
' " . ' ' . '. . ' 

; ; ■::•■:;;. ii 


E 


99-=r3: 
97 — — r 


illlii: 


l-i— — 
—- - 


l 


i " 

■- 


: 


t 




- 


— 


! :' 


' 


, '; 1 


_ 


^ 


^T7 

■ : 


— 

1 



t ■ 


1 


• — 


t 


; ; 
- : : 


m 


I 

t 


— 1 


- 




— . _^— 

t 


: 


t 








3 
— 


T 






r' 


m 


| 


^ 


I 


1 

# 




4 


4 


* 


p L ' 1 : 


\ 


— 






! i 




- 




— 


- 












— 




_ 


1 ■ j 


— ■ 








— 




... 

■; 


~ 




— . 


■:- 


i ! 
— 

— 




m 


Respiration. 


































! 




















! ! I 




































•/ 




















































































; 




















B. 0. 






































i 1 


















































































































































" ! | | i 




1 j 






1 




















































































— | — 










































1 






































































































































S u£um. 
































i j 


























































































































P 










































1 












































































































Urine- 






















1 
























I 


























































































































































1 




































































































































1 1 


! : 1 ! 




















































































j 






















injections l_ - 


to«K„, „ 
m ,00l 


01 


ooi 


OOOo (005 < 


XXi 


00s 


1003 


[Ol 


■01 j [oil i-01 


1 


■01 






•Oil 






•015 






015 






■015 






02 






<92 






02 


































































Awfc 










j ! ■ 












\-L-\ ' - - 














































































































Exercise 


























; : 1 




















































































































Camp iicat" 










1 
i 




■ 






1 

i 






1 






1 ! 




















































































































WEEKLY 
SUMMARY 




























WEEKLY 
SUMMARY 



X^t:*:'}^** No - 19 - 



Copyright, JOHN BALE. SONS & 0ANIEL68ON, Lt^ , 83-91. Or«»t Tl'tchfleld Street, London, W. 



Chart XXVII.— Showing defervescence without febrile reactions (Krause), 



This page has been intentionally left blank 



BIBLIOGRAPHY 

Abbott, A. C. (Baltimore). 

Page 88. " Report on the Koch Treatment of Tuberculosis 
at Berlin ' (Johns Hopkins Hosp. Bull., Bait,, 1891, ii. 4). 
Amrein, 0. (Arosa). 

Page 80. " Beitrag zur Tuberkulin behandlung der Lungen- 
tuberkulose " (Brauer's Beit/rage zurKlinikder Tuberlculose, 
1905, iv. 195). 
Page 104. " Weitere Tuberkulin Erfahrungen " (ibid. 1907, 
viii, 327). 
Anderson, MoCall (Glasgow). 

Page 232. " A Plea for the More General Use of Tuberculin 
by the Profession." (Brit. Journ. of Dermatology, 1905, 
xvii. 317). 
Aufrecht (Magdeburg) . 

Page 103. " Pathologic und Therapie der Lungenschwind- 
sucht " (Vienna, 1905). 
Bail, Oskar (Prague). 

Page 11. " Ubertragung der Tuberkulinempfindlichkeit " 
(Zeitschr. f. Imtnunitdtsforsehung, 1910, iv. 470). 
Baldwin, E. R. (Saranac, N.Y.). 

Page 39. " General Principles of Tuberculin Diagnosis and 
Treatment " (J. Am. M. Ass., Chicago, 1910, liv. 260). 
Bandelier (Gorbersdorf, formerly Cottbus). 

Page 133. Opened discussion : " Stand der Spezifischen 
Behandlung der Tuberkulose " (IV. Versamml. der Tuber- 
lculose Arzte, Berlin, 1907). 
Page 168. " Die Leistimgsfahigkeit der kombinierten Ans- 
talts- und Tuberkulinbehandlung bei der Lungentuberku- 
lose " (Brauer's Beitrdge zur Klinik der Tuberkulose, 1910, 
xv. 1). 
Bandelier and Ropke (Melsungen). 

Pages 48, 78, 92, 104, 106, 110, 114, 118. " Lehrbuch der 
Spezifischen Diagnostik und Therapie der Tuberkulose " 
5th. ed., (Wurzburg, 1911). 
251 



252 BIBLIOGRAPHY 

Bar and Dessaigne (Paris). 

Page 150. " De l'epreuve de la tuberculine chez la femme 
enceinte " (La presse medicate, 1911, xix. 147). 
Bauer (Diisseldorf). 

Page 152. "Die Tuberkulose im Kindesalter,' (Cenlralblatt 

/. die ges. Tuberkuloseforschung, 1910, iv. 227). 
Page 11. "Die Passive Ubertragung der Tuberkulose 
tTberempfmdlichkeit " (Munch. Med. Wochenschr., 1909, 
lvi. 1218). 
Bauer and Enoel (Diisseldorf). 

Page 154. Various articles (Bremer's Beitrdge z. Klin. d. 
Tuberkulose, 1909, xiii. 226-437). 
Beninde (Liebenwerda). 

Page 116. " Zur Frage der ambulant en Tuberkulin-therapie " 
(Deutsche med. Wochenschr., 1910, xxxvi. 1080). 
Beraneck, E. (Neuchatel). 

Page 38. " La tuberculine Beraneck et son mode d'action " 

(Rev. med. de la Suisse Bom., 1907, xxvii. 444). 
Page 46, 47. " Le traitementde la tuberculose par les tuber - 
culines, et plus specialement par la tuberculine Beraneck " 
(Tuberculosis Congress, Washington, 1908, Trans, i. 724). 
Page 46, 47. " Beraneek's Tuberculin and its Method of 
Application " (Edinb. M. J., 1909, n.s. iii. 522). 
Bergmann, Ernst von (Berlin). 

Page 230. " Die Behandlung des Lupus mit dem Koch'schen 
Mittel " (Samml. Klin. Vortrdge, 1890-94, 126). 
Bertier (Paris). 

Page 246. " Recherches sur la bacillurie tuberculeuse au 
cours de la tuberculose pulmonaire " (Zeitschr. j. Tuberkulose, 

1910, xvi. 386). 

Bier's "Textbook of Hyperaemia. " 

Page 208, 225. By August Bier (Berlin), translated by Dr. 
G. Blech, Rebman Limited, London, 1909. 
Borschke, Max (Reichenbach). 

Page 237. " Pathogenese der Peritonitis tuberculosa " 
(Virchow's Archiv., 1892, exxvii. 121). 
Bosanquet, W. C. (London). 

Page 104. " A Lecture on Theory and Practice in the Treat- 
ment of Pulmonary Tuberculosis " (Brit. M. J., Lond. 

1911, i. 124). 

Bosanquet, W. C, and Eyre, J. W. H. (London). 

Page 247. " Serums, Vaccines and Toxines." 2nd ed. (Lon- 
don, 1910). 



BIBLIOGRAPHY 253 

Briegek, Oskar (Breslau). 

Page 230. " Uber die Einwirkung des Koch'sehen Verfahrens 
auf Schleimhautlupus " (Deutsche Med. Wochenschr., 1891, 
xvii. 200). 
Brown, Lawrason (Saranac, N.Y.). 

Page 106, 163, 161. " Specific Treatment." Tuberculosis, 
edited by A. C. Klebs (London, 1909). 
Bulloch, William (London). 

Page 231. " The Treatment of Tuberculosis by Tuberculin " 
(Lancet, 1905, ii. 1603). 
Bussenius (Berlin). 

Page 231. " Einige Mittheilungen uber die bisher bei Anwen- 
dung des TR Tuberkulins gesammelten Erfahrungen " 
(Deutsche Med. Wochenschr., 1897, xxiii. 441). 
Butler, T. H. (Leamington). 

Page 243. " On Tuberculo-toxaemia of the Eye, and on the 
Therapeutic and Diagnostic Value of Injections of Tuber- 
culin in its Treatment and Diagnosis " (The Ophthalmo- 
scope, 1910, viii. 867). 
C'armalt-Jones, D. W. (London). 

Page 219. "A Review of the Inoculation Treatment of 
Tuberculosis " (Brit. Med. J., 1909, ii. 531). 
Casper, L. (Berlin). 

Page 246. Introd. discussion : " Diagnose und Behandlung 
do.- Blasen- und Nierentuberkulose " (VI. Versamml. der 
Tuberkulose Arzte, Berlin, 1909). 
Cevey, F. (Lausanne). 

Page 37, 114. " Les Tuberculines et le Trait ement Sp6cifique 
de la Tuberculose " (Rev. med. de la Suisse Bom., 1908, 
xxviii. 677 and 757). 
Citron, F. (Berlin). 

Page 78. " Kritisches und Experiment elles zur Tuberkulin- 
therapie " (Berlin Mm. Wochenschr., 1909, xlvi. 2288). 
Clark, Hilda (Street, Somerset). 

Page 92. " The Street Tuberculin Dispensary " (Pub. 
Health, Lond. 1911, xxiv. 273). 
Cornet, G. (Berlin). 

Page 141. " Die Tuberkulose " p. 1010, 2nd ed. (Vienna, 1907). 
Crowe, H. W. (Yelverton). 

Page 130. "A New Method of Treating Acute Phthisis by 
the Alternate Use of Human and Bovine Tuberculin " 
(Lancet, 1910, i. 1130). 



254 BIBLIOGRAPHY 

Page 129. " A Series of One Thousand Inoculations, chiefly in 
Private Practice" {Brit. M.J., Lond. 1911, i. 128). 
Denys, J. (Louvain). 

Page 38, 44, 103, 123, 128, 129, 141, 159. " Le Bouillon 
Filtre du Bacille de la Tuberculose dans le Traitement de 
la Tuberculose Humaine " (Louvain and Paris, 1905). 
Page 38, etc. " The Filtered Bouillon of the Human Tubercle 
Bacillus as an Agent for Specific Treatment of Tuberculosis 
in Man " (Tuberculosis Congress, Washington, 1908, Trans. 
i. 749). 
Derby, G. S. and Ayeh, T. H. (Boston). 

Page 244. " A Clinical Investigation on the Relationship of 
Tuberculosis to Certain Diseases of the Eye " (J. Am. M. 
Ass., Chicago, 1910, liv. 1762). 
Detke, L. (Budapest). 

Page 148. k. k. Gesellsch. der Arzte in Wien (Wien. klin. 
Wihnschr., 1908, xxi. 926). 
Doutrelepont (Bonn). 

Page 231. " Kurze Mittheilung iiber die bisherigen Erfahrun- 
gen bei der Anwendung des neuen Koch'schen Tuberku- 
lins "' (Deutsche med. Wochenschr., 1897, xxiii. 537). 
Ellermann, V. and Erlandsen, A. (Copenhagen). 

Page 64. " Uber quantitative Ausfiihrung der kutanen 
Tuberkulin Reaktion" (Deutsche med. Wochenschr. 1909, 
xxxv. 436). 
Page 64. " Das Gesetz der kutanen Tuberkulin Reaktion 
und ihre Anwendung bei der Standardisierung von Tuber- 
kulin " (Brauer's Beitrage zztr Klinik der Tubcrkulose, xvi. 1). 
Page 64. " Tabelle fiir die Bestimmirng des Tuberkulin- 
titers nach Ellermann-Erlandsen " (ibid. — xxiii. 419). 
Engel and Bauer (Diisseldorf). 

Page 177. " Erfahrungen mit d. v. Pirquetschen Reaktion " 
(Berliner klin. Wochenschr, 1907, xliv. 1169). 
Engel (Diisseldorf). 

Page 152. " Die (spezifische) Diagnose und Therapie der 
Kindertuberkulose " (Medizin. Klinik., 1910, vi. 371). 
Escherich, Theodore (Vienna). 

Page 152, 154, 220. " Ueber Indikationem und Erfolge der 
Tuberkulintherapie bei der Kindlichen Tuberkulose " 
(Wien. klin. Wochenschr., 1910, xxiii. 723). 
Fraser, A. Mearns (Portsmouth). 

Page 166. " Report on Sanatorium and Tuberculin Treatment 



BIBLIOGRAPHY 255 

together with a description of the Portsmouth Municipal 
Tuberculin Dispensary'' (Portsmouth, 1911). 
Freymuth (Breslau). 

Page 52. " Uber Anwendung von Tuberkulinpriiparaten per 
Os " (Munch, med. Wochenschr., 1905, Hi. 62). 
Freymuth, W. (Berlin, formerly Belzig). 

Page 104. " Erfahrungen mit eiweissfreiem Tuberkulin " 
(Brauer's Beitrdge zur Klinik der Tuberkulose, 1911, xx. 215). 
Friedemann, U. (Berlin). 

Page 11. " Ueber passive Ueberempfindlichkeit " (Munch. 
med. Woche?ischr., 1907, liv. 2414). 
Gabrilowitsch, J. (Halila, Finland). 

Pag 38, 47. " The Treatment of Pulmonary Tuberculosis 
with Tuberculinum Purum " (Tuberculosis Congress, 
Washington, 1908, Trans, i. 221). 
Page 38, 47. " tjber das Tuberculinum pu um " (Zeitschr. 
fur Tuberkulose, 1908, xiii. 234). 
Ganghofner, F. (Prague). 

Page 177. Quoted Rbmer, q.v. 

Page 153. " Uber die therapeutische Verwendung des Tuber- 
kulins in Kindesalter " (Jahrbuch. /. Kinderheilk, 1906, 
lxiii. 525). 
Gerber (Konigsberg). 

Page 231. " Erste Erfahrungen mit Neutuberkulin TR." 
(Deutsche med. Wochenschr, 1897, xxiii. 623). 
Gotsch (Slawentzitz). 

Page 89, 90, 94, 104. " t)ber die Behandlung der Lungen- 
tuberkulose mit Tuberkulin " (Deutsche med. Wochenschr., 
1901 xxvii. 405). 
Page 114. Quoted by son W. Gotsch (Hohenlychen) (IV. 
Versamml. der Tuberkulose Arzte, Berlin, 1907). 
Gray, H. M. W. (Aberdeen). 

Page 228. " Vaccine Treatment in Surgery " (Lancet, 1906, 
i. 1099). 
Hamburger, F. (Vienna). 

Page 62, 175, 187. " Allgemeine Pathologie und Diagnostik 
der Kindertuberkulose " (Vienna, 1910). 
Hamburger, F. and Monti, R. (Vienna). 

Page 176. " Die Tuberkulosehaufigkeit im Kindesalter " 
(Munch, med. Wochenschr., 1909, Ivi. 449). 
Hamman, L. and Wolman, S. (Johns Hopkins Hospital, Balti. 
more). 



256 BIBLIOGRAPHY 

Page 28, 97, 103, 110, 114, 160, 161. " Tuberculin Treatment 
among Dispensary Patients " (Johns Hopkins Hospital Bull., 
1909, xx. 225). 
Hammer, K. (Heidelberg). 

Page 103, 118, 150,159. "Die Tuberkulinbehandlung der 
Lungentuberkule.se " (Bra/uer's Beitrdge zur Klinik der 
Tuberkulose, 1907, vii. 179). 
Hawes, J. B. (Boston). 

Page 166. " Tuberculosis Classes " (New York Med. Journ., 
1907, lxxxvi. 485). 
Hawes, J. B. and Floyd, C. (Boston). 

Page 110, 160, 244. " The Tuberculin Treatment of Dispensary 

Patients" (Boston Med. and Surg. Journ., 1910, clxii. 1). 

Page 128. " The Use of Tuberculin in the Early Diagnosis 

of Tuberculosis in a Large Out-patient Clinic " (Boston 

Med. and Surg. Journ., 1907, clvi. 694). 

Hayashi (Breslau and Tokio). 

Page 243. " Uber einen bemerkenswerten Fall von Tuber- 
kulose des Auges mit Sektionsbefund " (Klin. Monatsbl. 
f. Augenh., 1911, n.s. xi. 274). 
Hell F. (Deutsch. Heilstatte, Davos). 

Page 51. "Interne Tuberkulindarreichung zu diagnostis- 
chen Zwecken " (Brauer's Beitrdge zur Klinik der Tuber- 
kulose, 1911, xviii. 137). 
Helmholz, H. F. (Chicago). 

Page 11. " Uber passive Uebertragnng der Tuberkulin- 
Uberempfindlichkeit bei Meerschweinchen " (Zeitschrift 
f. Immunitdtsjorschung., 1909, hi. 371). 
Heron, G. A. (London). 

Page 124. " On Koch's Treatment in Tuberculosis of the 
Lung and in Lupus Vulgaris " (Lancet, Lond. 1891, lxix. i. 
920 and 974). 
Page 104. " A Lecture on the Treatment of Consumption and 
of Lupus by Tuberculin " (Brit. M. J., Lond., 1898, ii. 76). 
Page xi. Introduced Discussion on the Therapeutic and 
Diagnostic Value of Tuberculin in Human Tuberculosis (Brit. 
Congr. Tuberculosis, 1901, Trans, iii. 84). 
Hewlett, R. T. (London). 

Page 36. " The Effect of the Injection of the Various Tuber- 
culins and of Tubercle Endotoxin on the Opsonic Action 
of the Serum of Healthy Babbits " (Royal Soc. of Medicine 
Proc., 1910, iii. Path. sect. 165). 



BIBLIOGRAPHY 257 

HlLLENBERG (Zeitz). 

Page 177. " Weiterer Beitrag zur Entstehung und Verbreitung 
der Tuberkulose " (Tuberculosis, 1911, x. 254). 
Hippel, A. V. (Gbttingen). 

Page 244. " Uber den Nutzen des Tuberkulins bei der 
Tuberkulose des Auges " (Archiv. fur Ophthalmol., 1904, 
lix. 1). 
Hoorn, W. van (Amsterdam). 

Page 231. " tlber das neue Tuberkulin TR bei der Behand- 
lung des Lupus und der Blasentuberkulose " [Deutsche 
med. Wochensch., 1897, xxiii. 625). 
Hort, E. C. (London). 

Page 129, 140. " Rational Immunisation in the Treatment 

of Pulmonary Tuberculosis " (London, 1909). 
Page 42. " Tuberculin in the Diagnosis and Treatment of 
Tuberculosis" (Quart. Journ. of Med., 1911, iv. 377). 
Huggard, W. R. (Davos). 

Page 168. Contrib. to discussion on Sanatorium Treatment 
(Brit. Congr. Tuberculosis, 1901). 
Jannsen, T. (Deutsche Heilstatte, Davos). 

Page 139. " Einige charakteristische Falle von Entfieberung 
mit Tuberkulin " (Bericht der Deutschen Heilstatte, Davos, 
1910). 
Jochmann (Berlin). 

Page 116. " Uber die spezifische Behandlung der Tuberkulose 
mit Tuberkulin-praparaten " (Koncjr. fur innere Medizin, 
Wiesbaden, 1910). 
Joseph, Karl. 

Page 11. " Zur Theorie der Tuberkulin-Uberempfindlichkeit " 
(Brauer's Beitrage zur Klinik der Tuberkulose, 1910, xvii. 
461). 
Junker, F. (Sanatorium Cottbus). 

Page 138. " Ergebnisse nachtlicher Temperaturmessungen 
bei Tuberkulosen " (Brauer's Beitrage zur Klinik der 
Tuberkulose, 1910, xvi. 247). 
Karo, W. (Berlin). 

Page 246. Contrib. to discussion : " Diagnose und Behand- 
lung der Blasen-und Nierentuberkulose " (VI. Versamml. 
der Tuberkulose Arzte, Berlin, 1909). 
Page 246. " Klinische Erfahrungen mit der Kombinations- 
therapie der Nierentuberkulose" (Tuberculosis, 1911, x. 
273). 
T.T. ^ 



258 BIBLIOGRAPHY 

King, H. M. (Loomis Sanatorium, N.Y.). 

Page 104. " Vaccine Therapy in Tuberculosis " (New York 

Med. Journ., 1910, xcii. 164). 
Koch, R., (Berlin). 

Page 35, 43, 88. " Uber bakteriologische Forschung " (Tenth 

Internat. Med. Congr., Berlin, 1890 ref. Cenlralbl. fur Bale- 

teriol, viii. 563). 
Page 43. " Weitere Mittheilungen uber ein Heilmittel 

gegen Tuberkulose " (Deutsche med. Woehenschr., 1890, 

xvi. 1029) ; supplementary papers (ibid. 1891, xvii. 101 

and 1189). 
Page 44. " Mittheilung iiber neue Tuberkulinpraparate ' 

(ibid. 1897, xxiii. 209). 
Page 45. " tlber die Agglutination cler Tuberkelbazillen und 

iiber die Verwertung dieser Agglutination " (ibid. 1901, 

xxvii. 829). 
Kossler, K. (Chicago) and Neumann, W. (Vienna). 

Page 48. " Opsonischer Index und Tubcrkulose-t' crapie 

nebst Beitragen zur Technik und Dosierung der Tuber- 

kulin-injektionen " (Wiener klin. Wochenschr. 1909, xxii. 

1547). 
Kramer, F. (Frankfurt a. M.). 

Page 245. " Tuberkulin und Nierentubcrkulose " (Zeilschr. 

fur Urolog., 1909, iii. 942). 
Krause, (Gorbersdorf) 

Page 104. " Die Tuberkulintherapie in der ambulanten 

Behandlung vtnd bei Ficbcrnden" (Micnchn. med. Wochenschr. 

1905, lii. 2523). 
Krause (Hanover). 

Page 52. " t?ber innerliche Anwendung von Koehs Bazillcn- 

emulsion (Phtysoremid) " (Zeilschr. fur Tuberkulose, 1907, 

x. 508). 
Page 41. " Interne Anwendung von Tuberkulin " (ibid. 

1909, xiv. 73). 
Page 104, 141. " Entfieberung mit Bazillenemulsion " (Zeil- 
schr. fiir Tuberktdose, 1909, xv. 284). 
KSmmell, H. (Hamburg). 

Page 246. " Die chirurgische und spczifische Behandlung der 

Nierentubcrkulose " (82 Versamml. deutschcr Naturforscher 

und Arzte. Konigsberg, 1910). 
Landouzy, L. (Paris). 

Page 136. " De la fievre bacillaire pretuberculeuse a forme 



BIBLIOGRAPHY 259 

typho'ide. Typho-bacillose " (Semaine medicale, 1891, xi. 
224). 
Page 137. "Typho-bacillose" (Tuberculosis Congress, Wash- 
ington, Trans, ii. 587). 
Latham, A. and Inman, A. C. (London). 

Page 98, 104, 116, 124, 134, 140. " A Contribution to the 
Study of the Administration of Tuberculin in Pulmonary 
Tuberculosis " (Lancet, 1908, ii. 1280). 
Latham, A., with Spitta H.D. and Inman, A.C. 

Page 51. " Preliminary Communication on the Adminis- 
tration of Tuberculin (TR) and other Vaccines by the 
Mouth" (Royal Soc. of Medicine Proc, 1908, i. Med. Sect,195). 
Levy, William (Berlin). 

Page 230. " TJber die ersten Falle von Lupus der aiisseren 
Haut, welche mit Tuberkulinbehandelt wurden " (Ver- 
handl. d. Deut. Gesell. f. Chirurg., 1891, xx. i. 88). 
Litzner, M. (Bad Rehburg, formerly Schomberg). 

Page 104. " Die Tuberkulinbehandlung der chronischen 
Lungentuberkulose " (Zeitschr. fur. Tuberkulose, 1910, xvi. 
60). 
Page 110, 114, 141. "Die Dosierung des Tuberkulins 
(ibid. 1911, xvii. 549). 
Loffler, F. (Greifswald). 

Page 65. " Ein neues Anreicherungsverfahren zum 
farberischen Nachweise sparlieher Tuberkelbazillen " 
(Deutsche med. Wochenschr., 1910, xxxvi. 1987). 
Low, R. Cranston (London). 

Page 235. " Tuberculin as an aid to Diagnosis and Treat- 
ment " (Brit. Journ of Dermatol., 1906, xviii. 189). 
Lowenstein, E. (Berlin, formerly Belzig). 

Page 51. " Die innerliche Darreichung des Alttuberkulins " 

(Zeitschr. fur Tuberkulose, 1906, ix. 392). 
Page 90, 104, 114, 133. "Die Behandlung der Lungentu- 
berkulose nach Robert Koch " (Therap. Monatsheft., 1909, 
xxiii. 593). 
Ludke, H. (Wiirzburg). 

Page 114. " Uber die diagnostische und therapeutische 
Verwertung des Alttuberkulins in der internen Praxis " 
(Wiirzburger Abhandl., vii. part 9). 
Ludke, H. and Sturm, (Wiirzburg). 

Page 85. " Die orthotische Albuminurie bei Tuberkulose " 
(Miinchn med. Wochenschr., 1911, lviii. 993). 



260 BIBLIOGRAPHY 

Mantoux, C. (Paris). 

Page 64, 177. " L'intradermo-reaction a la tuberculine et 
son interpretation clinique " (La Presse medicate, 1910, 
xviii. 10). 
Page 246. " Le trait ement par la tuberculine des tuber- 
culoses urinaires " (ibid. 1910, xviii. 705). 
Mantoux and Lemaire (Paris). 

Page 177. " Intradermo-r^action a la tuberculine chez 300 
enfants non malades " (Semaine medicate, 1909, xxix. 
371). 
Meissen, B. (Hohenhonnef). 

Page 167. " Tuber kulinproben und Tuber kulinkuren ' 
(Zeitschr. fiir Tube rkulose , 1908, xiii. 199). 
Miller, J. A. (New York). 

Page 39, 110, 114, 129, 148, 160. "The Tuberculin Treat- 
ment of Pulmonary Tuberculosis in Office and Dispensary 
Practice " (Trans, of the Congress of American Physicians 
and Surgeons, 1910, viii. 126). 
Mitdlescu, J. (Bukharest). 

Page 160. " Spezifische Substanzen in der Diagnose und 
Behandtung der Tuberkulose " (Berlin klin. Wochenschr, 
1909, xlvi. 1477 and 1536). 
Moller and Lowenstein and Ostrovsky (Berlin). 

Page 23. " Une nouvelle methode de diagnostic de la 
tuberculose pulmonaire par la tuberculine de Koch " (C. R. 
du Congres internationale de la Tuberculose (Paris, 1905) 
1906, i. 373). 
Moller, A. (Berlin, formerly Belzig). 

Page 52, 104, 110, 114, 118, 132, 139, 148. " Uber interne 
Anwendung von Tuberkulin und tuberkulinahnlichen 
Praparaten "' (Miinchn. med. Wochenschr. 1908, lv. 2324). 
Moro, E. (Munich). 

Page 177. " Klinische Ergebnisse der perkutanen Tuberkulin- 
reaktion " (Brauers Beitrage zur Klinik der Tuberkulose , 
1909, xii. 207). 
Morris, Malcolm (London). 

Page 232. Report of Meeting of Dermatological Society 
(Brit. Journ. of Dermatology, 1897, ix. 331). 
Nageli, O. (Zurich). 

Page 65. " TJber Haufigkeit, Lokalisation und Ausheilung 
der Tuberkulose nach 500 Sektionen des Ziircherischen 
pathologisehen Institutes" (Virchow's Arch, fiir pathol. 
Anat., Berlin, 1900, clx. 426). 



BIBLIOGRAPHY 261 

Neumann, W. (Vienna). 

Page 37, 51, 80, 103, 104, 106, 110, 114, 115, 124, 131, 132. 

" Beitrage zur spezifischen Behandlung der Tuberkulose " 
(Brauer's Beitrdye zur Klinik der Tuberkulose, 1910, xvii. 69). 
Nothmann (Diisseldorf). 

Page 177. " Uber die Haufigkeit der Tuberkulose im Kindes- 
alter " (Berlin, klin. Woehenschr. 1910, xlvii. i. 381). 
Painter, C. F. (Boston). 

Page 229. " Experience with Opsonins and Bacterial Vac- 
cines in the Treatment of tuberculous and non-tuberculous 
Arthritis " (Boston Med. and Surg. Journ., 1907, clvii. 621). 
Pardoe, J. G. (London). 

Page 246, 247. " The Treatment of Tuberculosis of the 
Urinary System by Tuberculin T.R." (Lancet, 1905, ii. 1766). 
Paterson, M. S. (Frimley Sanatorium). 

Page 97, 125. " Graduated Labour in Pulmonary Tubercu- 
losis " (Lancet, 1908, i. 216). 
Pawlowsky, A. (St. Petersburg). 

Page 147. " Zur Frage iiber die Immunisierung gegen Tuber- 
kulose und die Serum-behalidlung der Tuberkulose " 
(Russky Wratsch, 1910, Nos. 14-16). 
Penzoldt, F. (Erlangen). 

Page 100. " Die spezifische Erkennung und Behandlung der 
Tuberkulose beim Menschen " (Kongr. fur innere Medizin, 
Wiesbaden, 1910). 

Page 128. " Uber den Krankheitsverlauf bei vor 19 Jahren 
mit Tuberkulin behandelten Lungentuberkulosen " (Deutsche 
Archiv. jilr klin. Medizin., 1910, c. 68). 
Petroff, N. (St. Petersburg). 

Page 211. " L'infection mixte dans la tuberculose chirurgi- 
cale " (Annates deV Inst. Pasteur, 1904, xviii. 502). 
Petruschky, J. (Danzig). 

Page 79, 220. " Die Behandlung der Tuberkulose nach 
Koch " (Deutsche med. Woehenschr. 1897, xxiii. 620 and 639). 

Page 150. " Vortrage zur Tuberkulose-bekmnpfung " (No. 1 
Leipzig, 1900). 

Page 113. " Koch's Tuberkulin und seine Anwendung beim 
Menschen " (Berliner Klinik, 1904, clxxxviii). 

Page 159. " Specifische Behandlung der Tuberkulose " 
(Tuberkulosis Congress, Washington, Trans, i. 790). 

Page 177. " Die Kutan-Reaktion auf Tuberkulose " (Tuber- 
culosis, 1908, vii. 155). 



262 BIBLIOGRAPHY 

Pfeiffer Th. and Leyacker, J. (Horgas.) 

Page 51. " Versuche iiber die Wirksamkeit innerlieh gege- 
bener Tuberkelbazillenpraparate " (Wien. klin. Wochenschr., 
1910, xxiii. 1797). 
Pfeiffer, Th. and Trunk, H. (Horgas). 

Page 52. " Zur Pepsinverdauung des Tuberkulins " (Zeit- 
schr. fur Tuberkulose, 1908, xii. 177). 
Philip, R. W. (Edinburgh). 

Page 47. " Progressive medicine and the Outlook on Tuber- 
culosis " (Brit. Med. J., 1909, ii. 256). 
Page 104. " The Tuberculous Gland . its Significance and 

Treatment " (Lancet, 1910, ii. 19). 
Page 104. Article " Phthisis " in Hutchison and Collier's 
Index of Treatment. (Bristol, 1910). 
Philippi (Davos). 

Page 32, 38, 103, 110, 139. " Uber Entfieberungen bei Lung- 
entuberkulose durch kleinste Dosen Tuberkulin " (Brauer's 
Beitrage zur Klinik der Tuberkulose, 1910, xvi. 183). 
Phillips, Leslie (Birmingham). 

Page 230. " Observations on two Cases of Lupus treated by 
Koch's Tuberculin " (Brit. Journ. of Dermatol., 1891, iii. 
121). 
Pickert, M. (Beelitz). 

Page 90. " Uber das gesetzmassige Auftreten von Tuber- 
kulinantikorpern im Laufe der specifischen Behandlung 
und seine Bedeutung fur die Therapie " (Deutsche med. 
Wochenschr., 1909, xxxv. 1514). 
Pickert, M. and Lowenstein, E. 

Page 14. " Eine neue Methode zur Priifung der Tuberkulin- 
immunitat " (Deutsche, med. Wochenschr., 1908, xxxiv. 2262). 
Pottenger, F. M. (Monrovia, California). 

Page 78, 129. " The Diagnosis and Treatment of Pulmonary 
Tuberculosis (London, 1908). 
Kadcliffe, J. A. D. (King Edward VII Sanatorium, Midhurst). 
Page 64. " Von Pirquet's Cutaneous Reaction " (Patho- 
logical Report. Fourth Annual Report. King Edward VII 
Sanatorium, Midhurst, 1909-10). 
RAtXDNiTz, R. W. (Prague). 

Page 220. " Aus meinen Erfahrungen mit Tuberkulin " 
(Prague med. Wochenschr , 1907, xxxii. 439). 
Raw, Nathan (Liverpool). 

Page 44, 240. " The Treatment of Tuberculosis by different 
kinds of Tuberculin" (Lancet, 1908, i. 481). 



BIBLIOGRAPHY 263 

Rohmer, Paul (Cologne). 

Page 154. " Tuberkulose unci Tuberkulintherapie im Saugtings- 
undfruhenKindesalter " (Archiv. f. Kmderheilkl91Q, Hi., 305). 
Rollier (Leysin). 

Page 104. Congr. desMedecins Suisses (Rev. med. de la Suisse 
Rom., 1907, xxvii. 477). 
Rolly, F. (Leipzig). 

Page 103. " Zur spezifischen Diagnostik und Therapie der 
Lungentuberkulose " (Mtinchn. med. Wochenschr., 1910, 
lvii. 833). 
Romer, P. H. (Marburg). 

Page 177. " t)ber intrakutane Tuberkulinanwendung zu 
diagnostischen Zweeken " (Bremer's Beitrage zur Klinik 
der Tuberkulose, 1909, xii. 185). 
Romer, P. and Joseph, K. (Marburg). 

Page 40. " Tuberkulose und Tuberkulin reaktion " (Brauer's 

Beitrage zur Klinik der Tuberkulose, 1910, xvii. 427). 
Page 177. " Tuberkulose-Immunitat, Phthiseogenese und 
praktische Schwindsuchtbekampfung " (Brauer's Beitrage 
zur Klinik der. Tuberk., 1910, xvii. 383). 
Romisch, W. (Arosa). 

Page 79, 110, 114. " Uber Erfolge mit Tuberkulinbehand- 
lung nach Goetsch'schem Verfahren " (Munchn. med. 
Wochenschr., 1902, xlix. 1913 and 1970). 
Page 97, 104, 139. " Uber Dauererfolge mit Tuberkulinbe- 
handlung" (ibid. 1907, liv. 117). 
Ropke and Busoh (Melsungen ). 

Page 11. " Untersuchungen uber die Diagnose der mensch- 
lichen Tuberkulose mittelst Anaphylaxie " (Brauer's Beitrage 
zur Kl ; nik der Tuberkulose, 1909, xiv. 147). 
Rosenhauch, E. (Cracow). 

Page 243. " Uber das Verhaltnis phlyktanularer Augenent- 
ziindimgen ziu Tuberkulose" (Grdfe's Archiv. fur Ophthalmol., 
1910, lxxvi. 370). 
Rosenthal, O. (Berlin). 

Page 230. " Mittheilungen uber die Behandlung des Lupus 
nach Koch " (Berlin, klin. Wochenschr., 1891, xxviii. 143). 
Rothschild, D. (Soden). 

Page 46, 114, 138. " Uber Mischtuberkuline " (Deutsche 

med. Wochenschr., 1909, xxxv. 921). 
Page 41. " Uber Autotu' erkuline " (Zeitschr. fur Tuber- 
kulose, 1908, xii. 397). 



264 BIBLIOGRAPHY 

Page 104. " Das Tuberkulin in der Hand des praktischen 
Arztes " (Wiesbaden, 1910). 
Rock, K. v. (Asheville, U.S.A.). 

Page 47. " Sixteen years' Experience with Tuberculin and 
with other Products of the Tubercle Bacillus in the Treat- 
ment of Pulmonary Tuberculosis " (New York Medical 
Record, 1907, lxxii. 382). 
Saathoff, (Munich). 

Page 105. " Tuberkulin Diagnostik und Therapie nebst 
Stoffwechseluntersuchungen bei der Tuberkulin-reaktion " 
(Milnchn. med. Wochemchr., 1909, lvi. 2041). 
Sahli, H. (Berne). 

Page 47,66,75, 78, 94, 96, 104, 110, 124, 139. " Tuber- 
kulinbehandlung und Tuberkuloseimmunitat." 3rd ed. 
(Basel, 1910). 
Page 47, etc. Contribution to Discussion on Tuberculin Treat- 
ment, Brit. Med. Assoc, 1910 (Brit. M. J., Lond., 1910, ii. 
1056). 
Sanborn, G. P. (Boston). 

l'age 247. " The Place of Tuberculin in the Immunisation of 
Urogenital Tuberculosis " (Boston. Med. and Surg. Journ., 
1910, clxiii. 454). 
Sata, A. (Osaka, Japan). 

Page 142. " Die Bedeutung der Mischinfektion fur die 
klinischen Erscheinungen und den Verlauf der Tuberkulose " 
(Zeitschr. fiir Tuberkulose, 1901, ii. 43). 
Savoire, C. (Paris). 

Page 103. " La therapeutique specifique de la tuberculose " 
(La tuberculose, 1910, nos. 19-20). 
Scherer (Bromberg). 

Page 79, 150. " Stand der spezifischen Behandlung der Tuber- 
kulose " (Discussion. IV. Versammlung der Tuberkulose 
Azte, Berlin, 1907). 
Schlossmann, A. (Dusseldorf). 

Page 114, 154. " Uber die therapeutische Verwertung des 
Tuberkulins bei der Tuberkulose der Sauglinge und 
Kinder " (Deutsche, med. Wochenschr., 1909, xxxv. 289). 
Schnoller, A. (Davos). 

Page 116. " Theoretisches und Praktisches iiber Immuni- 
sierung gegen Tuberkulose " (Strassburg, 1905). 
Scholer, F. (Berlin). 

Page 243. (Klinisch. Jahrbuch, 1909). 



BIBLIOGRAPHY 265 

Schroder, G. (Schomberg). 

Page 167. " tTber Tuberkulinbehandlung " (Brauer's Bei- 
Irdge zur Klinik der Tuberkulose, 1909, xiv. 359). 
Smith, Maynard (London). 

Page I'll. " The Inoculation Treatment of Tuberculous 
Arthritis " (Brit. M. J., 1909, ii. 1046). 
Spengler, C. (Davos). 

Page 40, 42, 44, 50, 60, 130. " Tuberkulinbehandlung im 

Hochgebirge " (Davos, 1904). 
Page 142. " Tiber Lungentuberkulose und bei ihr vorkom- 
mende Misch-infektion" (Institut fur Infektionskrankh., 1 894) . 
Squire, J. E. (London). 

Page xi. " Remarks on some cases of Phthisis treated by 
Dr. Koch's method " Read before the Harveian Society, 
January, 1891, and reprinted in Essays on Consumption. 
The Sanitary Publishing Co., 1900. 
Starkloff (Melsungen). 

Page 11. " Beitrage zur serologischen Diagnostik der 
Lungentuberkulose " (Brauer's Beitrage zur Klinik der 
Tuberkulose, 1910, xvi. 225). 
Thomson, H. Hyslop (Delamere). 

Page 104. " The selection of Sanatorium Cases for Treatment 

with Tuberculin" [Brit. M. Journ., 1909, i. 136). 
Page 104. " The Inoculation Treatment of Pulmonary Tuber- 
culosis " (Medical Magazine, 1909, xviii. 441). 
Trudeau, E. L. (Saranac, N.Y.). 

Page 160. " Tuberculin Immunisation in the Treatment of 
Pulmonary Tuberculosis " (American Journ. of Med. 
Science, 1907, cxxxiii. 813). 
Page 96. " Antibacterial or antitoxic immunisation in 
Tuberculin Treatment " (Tuberculosis Congress, Washing- 
ton, 1908, Trans, i. 796). 
Trudeau, E. L., Baldwin, E. R. and Kinghorn, H. M. 

Page 27. " Studies on the Tuberculin Reaction " (Journ. 
of Med. Research, 1904, xii. 169). 
Turban, K. (Davos). 

Page 96. " Tiber das Koch'sche Heilverfahren." Discussion 

(Verhandl. des X. Kongr. fur innere Med. 1891, x. 217). 
Page 38,79, 80, 114, 127, 139. " Anwendung spezifischer 
Mittel in der Tuberkulose-Diagnostik und Therapie " 
(Tuberculosis, 1909. viii. 330), both contained in "Tuber- 
kulose Arbeiten, 1890-1899, aus Dr. Turban's Sanatorium 
Davos " (Davos, 1909). 



266 BIBLIOGRAPHY 

Volland, (Davos). 

Page 214. " Uber den Weg der Tuberkulose zu den Lungen- 
spitzen und iiber die Nothwendigkeit der Errichtung von 
Kinder-Pflegerirmensehulen zur Verhiitung der Infection " 
(Zeitschr. f. Klin. Medizin, 1893, xxiii. 50). 
Weber and Dieterlen (Berlin). 

Page 40. " Vergleiehende Untersuchungen iiber die Tuber- 
kuline aus Mensehen-und Rindertuberkelbacillen " (Tuber- 
kulose-Arbeiten aus dem Kaiserl. Qesundhcitsamt, 1910, Heft 
10, 217). 
Weddy-Poenicke, W. (Leipzig). 

Page 103. " Uber Tuberkulin-diagnostik.-therapie nnd 
-prophylaxe in der ambulanten Praxis " (Zeitschr. fur Tuber- 
kidose, 1910, xvi. 422). 
Weicker, H. (Gorbersdorf). 

Page 39, 104. " Das Tuberkulin in der Hand des praktis- 
ehen Arztes " (Wiener med. Wochensehr., 1907, lvii. 
2204). 
Weihrauch, K. (Holsterhausen). 

Page 81. " Uber Injeetio vacua bei Tuberkulosen " (Brauer's 
Beitrdge zur Klinik der Tuberkulose, 1911, xviii. 309). 
Western, George (London). 

Page 231. " The Treatment of Bacterial Infections by Vac- 
cines " (Lancet, 1907, ii. 1375). 
Page 235. Report of Meeting of Dermatologieal Section of 
Roy. Soc. of Medicine (Brit. Journ. of Dermatology, 1909, 
xxi". 352). 
White, W. C. and Graham, D. A. L. (Tuberculosis League 
Hospital, Pittsburg). 
Page 64, 105, 199. "A Quantitative Modification of the Von 
Pirquet Tuberculin Reaction . and its value in Diagnosis 
and Prognosis " (Journ. of Med. Research, 1909, xv. 347). 
White, W. C. and van Norman, K. (Pittsburg). 

Page 105. " An Individual Quantitative Index to Tuberculin 
Dosage in Treatment " (Archives of Intern. Med., 1910, vi. 
449). 
White, W. C, van Norman, K., and Zublin, E. (Tuberculosis 
League Hospital, Pittsburg). 
Page 105. " Methode der Bestimmung der Tuberkulindosen 
fur die Therapie auf der Basis einer quantitativen Modifi- 
kation der von Pirquetschen Reaktion " (Zeitschr. fur 
Tuberkulose, 1910, xvi. 230). 



BIBLIOGRAPHY 267 

Whitfield, A. (London). 

Page 234. " On the Treatment of Skin Diseases by Inocu- 
lation after the Opsonic Method " {Practitioner, 1908, lxxx. 
697) 
Wildbolz, H. (Berne). 

Page 246. " Uber Tuberkulinbehandlung der Nierentuber- 
kulose " (Berlin, klin. Wochenschr., 1910, xlvii. 1215). 
Wilkinson, W. C. (London, formerly Sydney). 

Page 131. " Tuberculin as a remedy in tuberculosis of the 

lungs " (Brit. M. J., Lond. 1902, i. 1389). 
Page 90, 118. " Treatment of Consumption " (London, 1908). 
Page 37, 104, 110, 114 quoted A. M. Fraser q.v. 
Wolff, Max (Berlin). 

Page 114, 160. Contrib. to discussion : " Stand der Spezi- 
fischen Behandlung der Tuberkulose '' (IV. Versamml. der 
Tuberkulose Arzte, Berlin, 1907). 
Wolff-Eisner, A. (Berlin). 

Page 103, 114. " Handbuch der Serum therapie,'' edited by 
Wolff-Eisner (Munich, 1910). Articles " Die Uberempfind- 
lichkeit," pp. 19-32. " Die spezifisclie Behandlung der 
Tuberkulose," pp. 191-230. 
Page 5. " Friihdiagnose und Tuberkulose Immunitat " 
(Wiirzburg, 1909). 
Wolfeum, Moeitz (Leipzig). 

Page 244. " Fiinf Falle von Tuberkulose des Auges unter 
der Behandlung mit Tuberkulin T.R." (Archiv f. Augen- 
heilk, 1906, liv. 1). 
Woodcock, H. de C. (Consumption Hospital, Armley, Leeds). 
Page 50. " The Tuberculin Blister Reaction " (Surgery, 
Gynecology and Obstetrics, 1910, x. 640.). 
Wright, A. E. (London). 

Page 53, 104, 130, 134, 209, 247. " Studies on Immunisa- 
tion " (London, 1909). 
Yamanouchi, C. (Tokio) 

Page II. " TJber die Anwendung der Anaphylaxie zu diag- 
nostischen Z wee ken " (Wiener klin. Wochenschr., 1908, 
xxi. 1623). 



INDEX 



Absorption . rate of of 

different tuberculins, 39 

the fact of of tuberculin 

by the mouth, 51 
Ambulant treatment of phthi- 
sis, 157 

advantages of , 160 

class of cases so treated. 77, 
78, 158 

drawbacks of , 161 

equipment for , 166 

methods of , 163 

not a novelty, 159 

record book and chart for 

, 164, 165 

safety of , 160 

Anaphylaxis, 10 

Antituberculin : curve of 

follows immune opso- 
nin, 14 
produced in infants by large 
doses, 154 
Appetite : as evidence of suc- 
cess, 131, 200 
AT (Alt Tuberkulin = old tu- 
berculin) or AT Koch : 
see T 
ATh (Alt Tuberkulin hell = 
old tuberculin clear) : 
initial dose, 104 
preparation and properties, 

44 
toxicity, 39 
ATO (Alt Tuberkulin Original 
= old tuberculin origi- 
nal) : see TO 
Autogenous tuberculin, 41 



Autoinoculation : advantages 

of in ambulant 

treatment, 161 

control of , 206 

drawbacks of in ambu- 
lant treatment, 162 

estimate of size of , 111 

evidences of , 188 

guide to final dose, 1 1 1 



BE (Bacillus Emulsion), or 

BE Koch : 
comparison of with 

TR, 198 
cutaneous test with of 

threefold strength, 116 
delayed reaction with , 

'30 
febrile cases, in, 139, 

140, 141 
initial dose, 104 
limit of dose, 112 
localised tuberculosis, 

in, 198 
local reaction, likely to 

produce, 29 
may probably be given by 

mouth, 53 

measurement of , 47, 49 

preparation and properties, 

35, 45, 46 
preparation of dilutions, 56 
rate of absorption, 39 
recommended for routine 

use, 100, 101 
strength, 37 
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BF (Bouillon Filtre = broth 
culture filtered), or BF 
Denys : 

charts illustrating use of 

, 30, 31,32,33,34, 

141 

duration of treatment with 
, 115 

initial dose, 103 

local reaction, un- 
likely to produce, 29 

origin, bovine or human, 
40 

preparation and properties, 
44 

rate of absorption, 39 

reaction with within 24 

hours, 30 

strength, 37, 38 

toxicity, 39 
Bones, tuberculosis of, 224 
Bovine tuberculin, 40, 41, 242 



Compensation (Sahli) when 
complete recovery im- 
possible, 75 

Conditions of administration, 
76, 185 
removal of source of mixed 

infection, 187 
removal of source of tuber- 
cular infection, 186 

Contraindications to tubercu- 
lin treatment : 

in general, 78, 184 

in small-dose method, 

184 

infancy a relative , 185 

relative in tolerance 

method, 79 
Cubic millimetre, the unit of 
dosage adopted by the 
writers, 47 
Cutaneous [v. Pirquet) test : 
see Tuberculin test. 



Calcium salts, in limiting auto- 
inoculation, 207 
Casts, urinary, 85 
Change of preparation, 42 
Children, tuberculosis of : a.g.- 

groups in , 178-181 

autotoxic , 151 

choice of method of admin- 
istering tuberculin in 

, 156 

excursus on , 1 75 

hilum phthisis, 157 

incidence of , 61, 175 

mortality of , 61, 175 

spread by lymphatic chan- 
nels/178 
Choice of a tuberculin, 35, 100, 

197, 232 
Citrates in relieving conges- 
tion, 207 
Climatic treatment, 161 

value of Kent coast, 188 
Colloidal metals in mixed in- 
fection, 147 



Dactylitis, tubercular, 224 
Danger of reactions : nee Focal 

reaction, danger. 
Decoy dose (C. Spengler), 130 
Depot reaction, 28 
Depressor reaction : evidence 
of tolerance limit being 
readied, 98 
use as clinical control, 124, 
140 
Diagnosis : first essential for 
treatment, 61 

value of tuberculin in . 

62 
Dilutions of tuberculin : con- 
servation of , 59 

drop method, 56 
method for TR, 59 

preparation of , 55 

the diluent, 55 
Dosage, principles of, 86, 194 
in children, for tolerance 

method, 157 
lupus, 232 
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Dosage, repetition of course, 
120 
method of avoiding reac- 
tions, 94 

ignoring , 89 

utilising , 96 

(See also : Excessive dose, 

Final dose, Increase of 
dose, Initial dose, Opti- 
mum dose, Standard of 
dosage.) 
Duration of treatment, 114, 
203 

influence of method on , 

115 

prognosis of , of im- 
portance, 203 

prolongation of , beyond 

visible cure, 116, 204 



Endoplasm tuberculin . char- 
acteristics and advan- 
tages, 35, 39, 107 

Erythema induratum, 234 

Etappon or serial method 
(Petruschky), 113, 221 

Excessive dose in child, signs 
of, 201 

Eye, tuberculosis of, 242 



Febrile cases : drastic method 

in . 140 

horse serum in , 140 

scheme of treatment in . 

139 

tuberculin in , 135 

Fever : as contraindication, 80 

duration of , 137 

inverse type, 138 

nature of in phthisis, 

135 

reduced by rest, 136 

types characteristic of mixed 
infection, 136, 143 
Final dose : arbitrarily fixed. 
112 



Final dose : considerations in 

choosing , 111 

large doses abandoned, 114 

of various authors, 114 

First tuberculin era : inappre- 
ciation of seriousness of 
reactions, 89 
interval between doses in 

, 109 

Flattening of temperature 
chart : see Depressor 
reaction. 

Focal reaction : aids to , 

207-209 
as limitation to dosage, 194 
local indication of suc- 
cess or failure, 201 
definition and characters, 31 

danger from , 127, 202 

accelerates softening, 128 
mobilization of the tuber- 
cle bacillus, 128 
producing softening of 
thoracic glands in in- 
fants, 155 
when mixei infection pre- 
sent, 129 

diagram explaining , (i 

evidence of in sputum, 

126 

helpful qualities of . 9 

subclinical , 126 

utilisation of the , 126 

Frequency of pulse : excessive 
as contraindica- 
tion, 80 

reduction of during 

course, 131 



General reaction : as limita- 
tion to dosage, 194 

danger from , 126 

definition and characters, 29 
depressor effect, appearance 
as : see Depressor reac- 
tion 
diagram explaining . 6 
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General reaction : harmful, 

can only be, 8 

nervous symptoms of , 

127 

rarer manifestations of . 

127 

secondary , 129-133 

utilisation of , 124 

Graduated labour, 97, 111 

Haemoptysis : as contraindi- 
cation, SO 

as evidence of focal reaction, 
126 
Hygienic-dietetic (or sanator- 
ium) treatment : 

as auxiliary treatment, 78, 
206 

failure of a special in- 
dication for tuberculin, 
75 

first indication in certain 
cases, 75 

when essential, 77 
Hypersensitiveness : as a seri- 
ous complication, 122 

result of incorrect 
123 

use in diagnosis, 1'23 

Illustrative cases : dactylitis, 
225 

eye, 245 

glands, 223 

joint, 229 

kidney and bladder, 2 -Is 

peritonitis, 241 

scrofuloderma, 236 

skin and mucous membrane, 
233 

spinal caries, 226 
Immunisation : with toler- 
ance, diagram of, 13, 87 

without tolerance, dia- 
gram of, 12, 193 
Immunising response : appli- 
cation of, 192 



Immunising response : defini- 
tion and characters. 4, 1 5 
negative and positive phase 

phenomena, 192 
opposing indications of nega- 
tive phase phenomena, 
194 
relation to opsonic power, 
191 
Immunity, acquired, and its 
relation to sensitive- 
ness, 183 
Increase of dose : aim to avoid 
cliffs, 106 
logarithmic basis, 108 
on decimal system, 105 
Sahli's two-multiple, 108 
Indications for tuberculin 
treatment in general, 65 
in manifest disease, 67 
to insure against break- 
down, 67 
prophylactic, 06 
with tolerance, 74 
without tolerance, 183 
Indications of success or fail- 
ure, 130, 200 
Infancy, tuberculosis of : 

characteristics of , 152 

considerations guiding tu- 
berculin administration 

in , 155 

tends to be acute, 151 
Inhaler, use of, in mixed in- 
fection, 145 
Initial dose : considerations in 

choosing , 101, 199 

in febrile cases, 139 
of various authors, 103, 104 
uniform dose recommended, 
102, 199 
Interval between doses : con- 
siderations in choosing 

, 109, 195 

essential factor in producing 

tolerance, 87, 196 
in first tuberculin era, 109 
of various authors, 110 
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Intolerant of tuberculin, cer- 
tain cases (Sahli), 81 

Joints, tuberculosis of, 227 



Kidney and bladder, tubercu 
losis of, 24. r > 



Laboratory methods : obser- 
vation of phagocytosis, 
133, 144 
observation of agglutina- 
tion, 135 
opsonic control, 134 : see 
Opsonic control. 
Lichen scrophulosorum, 235 
Lieberg's syrijjge, 53, 107 
Localised tuberculosis, stages 

of, 180, 181 
Local reaction : as guide to 
other reactions, 121 
definition and characters, 28 

diagram explaining . I! 

non-specific factors of , 

123 

utilisation of , 121 

Lupus vulgaris, 230 
Lupus erythematosus, 234 
Lymphatic glands : first and 
best defence against tu- 
bercle, 151 
first stage of infection in 
children, 180 

tuberculosis of , 213 

extension of, to sur- 
rounding organs and 
blood-stream, 178 



Measles reduces reactivity, 122 
Meningitis, tubercular, 240 

Method : the two s of 

administration, 17 
small-dose versus large-dose 
in glandular tuber- 
culosis, 220 
T.T. 



as contraindiea- 



improved 
133 

temperature 
83 

avoidance 



Menstruation 

on, 82 
dysmenorrhoea 

by course, 
variation of 

during, 82, 
Mixed infection : 

of , 145, 187, 221 

closed lesions sterile, 2 1 1 

diagnosis of , 143 

nature of , 142 

organisms present in 

144, 211 
safety of tuberculin in 

147, 213 
surgical measures in 

213 
vaccine treatment of 

14ii, 212 
Mobilisation of the tubercle 

bacillus (Virohow), 128 

Needle-track reaction, 28 
Negative phase : nee Opsonic 

curve 
Nervous symptoms : as hind- 
rance to course, 131 
as part of general reaction, 
127 



Observation and control, 82, 

188 
Occult tuberculosis, 180 
Opsonic control, 134, 190, 203 
Opsonic curve : as evidence of 
cure, 1111 

and depressor reaction, 

90 
in diagnosis of mixed infec- 
tion, 144 
negative phase phenomena, 
188 

short when dose well 

chosen, 109 
prolonged negative phase 
(summation), 129 
Optimum dose, 112, 200 
T 
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Outline of course of treatment, 
71, 174 



PBE (Perlsucht Bacillus 

Emulsion = bovine ba- 
cillus emulsion), 46 
Peritonitis, tubercular, 237 
Phthisis, treatment of : in 
adults, 71 
in children, 157 
Pleurisy, tubercular, 240 
Practitioner : has advantage 
of accurate knowledge of 
patients, 82 
must treat certain classes 

of cases, 77 
tuberculin in 's phar- 
macopoeia, 76 
Pregnancy : as contraindica- 
tion, 81 
comparative immunity of 

, 150 

tuberculin in , 149 

Prophylactic use of tubercu- 
lin, 66 
PT (Perlsucht Tuberkulin = 
bovine old tuberculin), 
initial dose, 103 
preparation and properties, 

44 
strength, 37 
PTO (Perlsucht Tuberkulin 
Original = bovine old 
tuberculin original) 
charts illustrating use of 

, 21, 25, 92 

as an initial course, 41 
initial dose, 103, 104 
preparation and properties, 

44 
strength, 37, 38 
PTR (Perlsucht Tuberkulin 
Riickstand = bovine 
tuberculin insoluble re- 
sidue), 46 
Pulse record, 84, 189 



Reaction, the tuberculin : 

avoidance of large s 

(Gotsch), 90 

avoidance of any s 

(Sahli), 94 

definition and character- 
istics, 3, 15, 27 

drastic production of s 

in febrile cases, 140 

focal : see Focal reac- 
tion 

general : see General 

reaction 

inappropriateness of the 
word (Sahli), 94 

inevitable part of the course, 
90 

local : see Local reaction 

method based on : — 

avoiding s, 94 

ignoring s, 89 

utilising s, 96 

non , various conditions 

of, 26 

relation of to negative 

phase, 16 

value of slight s (Pater- 
son), 97 
Reaction limit, pushing tuber- 
culin past the, 92 
Reactivity : being sensitive- 
ness not neutralised by 
tolerance, 23, 118 

reduced by measles, 122 

return of explained, 

118, 119 
Rectal measurement of tem- 
perature, 83, 189 
Repetition of course : 

considerations in deciding 
on , 117, 205 

Etappen or serial method 
(Petruschky), 113, 221 

often based on return of re- 
activity, 118 
Resistance to infection at a 
minimum in infancy, 
151, 178 
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Results of tuberculin treat- 
ment- : 

of glands, 217 

of phthisis, 167 

no statistics given, and why, 
167 
Route of administration, 50 
advantages of subcutaneous 

, 52 

alteration of properties by 

oral , 51 

Route of infection, alimentary 
or respiratory, 182 



Sanatorium treatment : see 
Hygienic-dietetic treat- 
ment. 
SBE (Sensibilisierte Bacillus 
Emulsion = sensitised 
bacillus emulsion), 46 
Secondary infection : see 

Mixed infection 
Selection of cases, 65, 74, 183 
Sensitiveness, tubercular : 

amount of , 11 

deficient , cases with, 

lose weight, 132 
definition and .characteris- 
tics, 15 
high in infants, 154 

increase of , 23 

basis of Lowenstein's 
method of diagnosis, 24 
passive transference not pro- 
ven, 1 1 
relation to immunity, 8 
theory of Wolff-Eisner, 5 

value of , 6 

Serial treatment (Petruschky) : 
see Etappen treatment 
Serous membranes, tuberculo- 
sis of, 237 
Site for injection, 60 
Skin and connective tissue, 

tuberculosis of, 230 
Spinal caries, 225 



Sputum, examination of : for 
mixed infection, 140, 
143, 144 

routine , 85, 86 

Steps in treatment : bones, 226 
eye, 245 
glands, 223 
joints, 229 

kidney and bladder, 248 
scrofuloderma, 236 
serous membranes, 242 
skin and connective tissue, 
234 
Sterilisation of syringe, 54 
Strength, relative, of tubercu- 
lins, 37, 198 
Subcutaneous injection, tech- 
nique of, 53 
conservation of dilutions, 59 
preparation of dilutions, 55 
preparation of patient, 59 
sterilisation, 54 
syringe, 53 
Suggestion : in rise of tem- 
perature, 81 
in symptomatic treatment, 
148 
Surgical measures : must cor- 
respond with high-tide 
of immunising response, 
210 
puncture and removal of 
contents of glands, 216 
Symbiosis of body and bacil- 
lus, 148 
Symptoms : freedom from dis- 
turbing during 

course, 133 
observation of — ■ — , 190 

relief of , tuberculin for, 

148 

T (Tuberkulin) or variously 
AT (Alt Tuberkulin = 
old tuberculin), or AT 
Koch, 
charts illustrating use of 
, 25, 88, 92 
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T (Tuberkulin) or variously 

AT (Alt Tuberkulin = 

old tuberculin), or AT 

Koch, 
cutaneous test, 03, 105, 116 
diagnosis, use in, 62, 63, (i4, 

(case) 245 
dilutions, preparation of, 50 
enormous doses of • . 114. 

154 
febrile cases, use in, 138 
general reaction, likely 

to produce, 31 
initial dose, L03 : of Lowen- 

stein, 90 
limit of close, 1 12 
lupus, use in, 232 

measurement of , 47 

mouth, not to he given by, 

51, 52, 53 
preparation and properties, 

43, 1!I7 
pulse rate, reduction of, — 

in. 811 
recommended for routine 

use, KIO, 101 
strength. 37, 38 
subcutaneous test with , 

112, 03, 1 IS 
toxicity. 38 
tyjje of extract tuberculin, 

35 
TBk (Tuberkulin Beraneck) : 
chart illustrating use of 

decimal scale of Philip, 47, 

110 
initial dose, 104 : of Sahli, 

04 
mouth, not to be given by, 

53 
preparation and properties, 

40 
recommended for routine 

use, 100, 101 
toxicity, 30 
writer's experience with 

, 115 



Temperature : chart of, three 
months (Bale and Dan- 
ielsson), 86 

record of , 83, 180 

rectal measurement of . 

83, 189 

suggestion, rise of due 

to, 81 
Thermometer, special maxi- 
mum, 138 
TO (Tuberkulin Original), or 
variously ATO (Alt Tu- 
berkulin Original = old 
tuberculin original), or 
TOA. 

absorption of , rate of, 

30 

febrile cases, use of in, 

138 

general reaction, likely 

to produce, 31 

initial dose, 103 

local reaction, unlikely 

to produce, 29 

preparation and properties, 
44 

strength, 38 

Tolerance : and positive 

phase, 17 

as a compensatory mechan- 
ism, 12 

cannot be maintained on 
the same repeated dose, 
22 

raised by dosage at long 

intervals, 20 

definition and characteris- 
tics, 15 

development of , 13 

falls rapidly after small 
doses, 110 

is difficult to raise slowly, 
22 

mechanism of , 14 

production of desirable 

or not, 153 
Toxicity, relative, of tubercu- 
lins, 38 
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Tp (Tuberculinum purum of 
(labrilowitsch) ; also 
known as Endotin. 

febrile cases, use in, 140. 

strength, 37 

toxicity, 39, 47 
TR (Tuberkulin Riickstand = 
tuberculin insoluble re- 
sidue), or TR Koch, or 
New Tuberculin TR. 

absorption of . rate of, 39 

cases in which was 

given, 223, 225, 220, 
233, 230, 241, 245 

comparison with BE, 198 

dilutions, preparation of, 56 
special method, 59 

febrile cases, recommended 
in, 139, 140 

initial dose, 104 

limit of dose, 112 

localised tuberculosis, re- 
commended in, 197 

lupus, use in, 230, 232 

measurement of , 47, 

48, 49 

mouth, may probably be 
given by, 51, 52, 53 

preparation and properties, 
44 

stability, 4(i 

strength, 37 

type of endoplasm tubercu- 
lin, 35 
Tubercle products not toxic 

to the healthy, 3, 62 
Tuberculin : action of the dif- 
ferent s, 37 

called by Koch lymph, 35 

definition, 35 

different forms of , 35 



Tuberculin : essential unity of 

all kinds of , 36 

named by Pohl Pincus, 35 

origin, s of different, 40 

preparation of the various 

s, 43 

Tuberculin delirium : see First 

tuberculin era. 
Tuberculin test : application 

of s, 86 

cutaneous , obliteration 

of, as guide to termina- 
tion of treatment, 116 

, as ' guide to initial 

dose, 105, 199 

quantitative , 63, 105, 

199 
Tuberculosis classes, 166 
Typho-tuberculose (Landouzy), 

136, 137 
Typhoid rest, 125, 139 



Urine : measurement of tem- 
perature in , 84 

presence of albumen and 
casts in , 85 

routine examination of , 

85 



Vaccine : see under 
infection. 



Mixed 



Weight : increase of as 

result of treatment, 131 
of special value under home 
conditions, 85, 189 

loss of always serious, 

132 
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